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THE great fuperidrlty of Cronftcdt^^ Mi* 
neralogical Syftem, when compared with 
every attempt of the kind before publiftied, is 
univerfally admitted* I have always efteenicd 
it a fortunate circumftance, that I met with it 
in the commencement of my acqualntancd 
with this branch of knowledge^ and am greatly 
indebted to the friendftiip of Mr. Engcftrofni 
who firft recommended it to my attention. 
This Gentleman, who was formerly a pupil of 
the illuftrious Author, brought with him a 
copy of the firft edition of this work, publifli- 
cd in Swedifli in 1758, when he vifited this 
capital* in a variety of converfations with 
him on the fubjeft, I was ftrongly impreffed 
with thft-folidity of judgement in which the 
lyftem is founded : and I earrteftly entreated 
him to tranflate it into Englifti, for the ad- 
vantage of the public. .He complied with this 
» ^3 requefl:^ 
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fcqueft, and the tranflation was J)rinted irt 

This treafure of Mineralogical knowledge 
was gladly received; and in a (hort time the 
edition was exhaufted. The Proprietor, who 
knew my attachment to the fubjeit, applied to- 
me to fuperintend a fecond edition, to which 
propofition 1 immediately acceded, without any 
view to j>fecunxary embluraent*- My intention 
was to add, by way of Notes, the chief difco- 
veries and improvements that have been made 
fince the Author's time. Mr. J. Fabroni, whofe 
great (kill in Mineralogy and Chemiftry is well 
known, and who is at prefent employed iii 
arranging the celebrated colleftionof his Royal, 
Highnefs the Grand Duke of Tufcany, was 
then io London, and very kindly obliged me 
with vapious accounts of the new improve-^ 
mcirts in thefe filler- fciences, written in the 
^French language. A very obftinate complaint 
of violent pains in the head and eyes, witlx 
which I was at that time affliSed, prevented 
me from proceeding; but it gave me the ut- 
moft pljSafure, in this diftreffing fituation, that 
Mr. Kir wan, to whom I mentioned it, under- 
took to have Mr. Fabroni's Notes tranflated 
into Englifli, and to add fuch fadls as might 
occur to him for die information of the public. 
The undertaking was in this ftate when J vi- 
fited the continent, chiefly with a view to con- 
fult about the cure of the complaint I was 
afflidled with. I was happy enough to fucceed^ 
and returning after an abfence of near two 

years. 
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years, I found that Mr. Itirwan liacl been pre* 
v6nled; by various accidents, from accompli(h* 
ing his promife. He returned the original 
papers with very few new pages of the Notes 
111 Englilh J and fome time afterwards ac- 
quainted me with his intention of publiftiing a 
fummary view of Mineralogy. This was ac- 
tually pUbliflied in 1784, under the title of 
Elements of Mineralogy^ and has with juftice 
been highly efteemed by the public. The 
event, iiowever, inftead of being a check to my 
fccond edition of Cronftedt*s Mineralogical Ef* 
fay, has rather encouraged my zeal to avail 
myfelf of the Contents of Mr. Kirwan's per- 
formance (with his confent), which may be 
confidered as a very valuable improvement of 
the prefent work. 

Upon mature reflexion, I was convinced 
that my original intention of retaining the or- 
der which the Author had adopted in his Syl* 
fem, could not be adhered to without a mani* 
feft confufion of the whole. If as the great 
Bergman obferves, the Author had lived longer 
for the benefit of the Sciences j he would no ddubt 
have reSlified the difpofition of his Mineralogical 
Sy/lem. For without mentioning other nume- 
rous difcoveries, it has been well afcertained 
fome years ago, that there are but five primi- 
tive Earths, inftead of the nine defcribed by 
the Author, moft of which are mere com- 
pounds of the former; the Ponderous Earth 
was unknown in his time, though its exiftence 
ds a peculiar fubftance was fufpefted by him ; 
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and the Magnefian Earth was almoft equally 
unattended to. I was therefore obliged of 
courfc to give the whole under a new arrange- 
ment, placing the feveral Seftions of the Au- 
thor under fuch Orders and Genera, as the im- 
proved knowlege of later times didlated^ as will 
be feen on confulting the work ; but I have, 
at^the fame time, been careful in changing only 
the places of the Sedions, to leave the nnatter 
unaltered nearly as it flood in the firft edition, 
and at the head of every Seftion I have added 
cither its number according to the firft ,ar- 
rangement, or have mentioned thgtt it is addi- 
tional or altered as the cafe may be, Befide$ 
which, I have prefixed a Table of Contents of 
the original order, that the Reader rnay fee the 
whole at one view, and morp readily compare 
it with the order I have adopted. 

The number of Sedions in the prefent cdi? 
tion amount 10443, occupying 923 p^ges;, with 
piany Notes, gre^t part of which arc of im- 
portance, and every one either founded on 
fadts within my own knowledge, or extradfeed 
from Authors of the firft reputation. The Sec- 
tions of the former edition were opiy 300, an(i 
were printed in 372 pages, not nearly fo full 
as the pages of the vvqrk now, prefeuted to the 
public. TheTreatife of M. Engeftrom on the 
Blow-pipe and Pocket Laboratory, firft pub-r 
lifhed with this work, but fince tranflated into 
^Imoft every European language, is alfo re- 
printed at the end of this Mineralogy^ • with 
Notes from Bergman, and two ihort App^na 

iUce^, 
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dices are fubjoined, one containing a deTcrip^ 
tion of the travelling apparatus for the dry attd 
humid aff ays y and oiii\t Lamp Furnace ufed by the 
celebrated Profeflbr Bergman, for chemical ex- 
periments, on a fmall but advantageous fcale, 
which was firft publifhed by M. de Morveau, 
and is now greatly improved ; the other Con» 
lifting of the method of aflaying earths and 
ftones, extradled from Ktrwan's Element? of 
Mineralogy ; the defcription of -a new in'ftru^ 
ment contrived by Mr, W, Nicholfon, for afcer- 
taining fpecific gravities ; and laftly, a new 
method ot my own, for making general weights 
with the greateft eafe and accuracy. 

I am perfuaded, that fuch as are acquaintjcd 
with the improved ftate of Mineralogy, wili 
approve of the method I have adopted, in pre- 
ference to the numerous and often contradic- 
tory notes which would otherwife have beep 
required to fettle the feveral matters in their 
proper order. To arrange the moft important 
fa<9:s in an advantageous manner, has been the 
only aim of my labour, imperfeft as it majr 
be. ^ I have not been aduated by the vanity of 
pretending to be the Author of a Syftem, nor 
to inftruft the moft accomplifhed MIneraldgifts 
of our age. 1 have ufed rrone of the artifices 
, of book-makers: I have, without hciitation, 
availed myfelf of every help I could procure ; 
but I have been equally ready and careful to 
name all my authorities, as well for the obvious 
advantage of authenticity, as that I might ^not , 
infidioufly derive fame from the labours ^ of 
Others^. Thofc who are as ignorant of the fub- 
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je^ as i have formerly been, may, I flatten 
xnyfelfi receive, great advantage from this per- 
formance, by faving the labour and time I was 
obliged to beftow, in acquiring an acquaint- 
ance with the modern difcoveries. I have done 
whatever lay in my power to render it com- 
plete, notwithftanding the variety and multi- 
plicity of my other avocations, which,did tiot 
allow fufficient time to reconfider and revifc 
my manufcript before it went to the prefs. I 
have not, however, neglefted to employ a pro- 
per perfon ' to corredt the language, which 
otherwife would have been fcarcely proper for 
the public eye, as I am myfelf a foreigner, 
who came to England at an advanced age. In 
whatever manner the numerous kinds of read- 
ers, which compofe the heterogeneous mafs 
called the Public, may decide concerning my 
labours, I (hall reft contented with that appro- 
bation, which the uprightnefs of my intentions 
may juftly claim. Not at all agitated with 
hopes, either of a pecuniary or even honorary 
nature, I am already in pofleffion of that fatis- 
faction which a fincere, though perhaps weak 
exertion to promote the public good, cannot 
fail to produce in a well-diipofed mind. Con- 
vinced that, at leaft fo far, I (hall have the 
worthy and eftimable part of mankind on my 
fide, I can with eafe overlook the efforts of the 
inalignant, which, though they may excite 
compaffion and contempt, are hardly of im- 
portance enough to produce any other emotion. 
London^ 1788. 
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PREFACE. 



HIS EfTay was publiflied in Swedifli m 
the year 1758, by the Author, who in 
j^'^lic^begitining chole to be anonymous, for rca- 
ions he has given in his Preface: He could 
not, however, remain long coiKeafed, but was 
foon difcovered to b6 "the learned nobleman 
Axel Fredric Conftedt. 'I now give a tranfla- 
ration of it, to comply witlt the defite of fcvc- 
ral of foy friends here in^gland* I feall 
not atteixiptt6 an^.ufe the Public in favour of 
this work, fiiicc .ii^fpeaks fo welt* for i£fclf, 
and has been alhioft generally adopted whertvdt 
known. > ^ ** \ -^ v. 

The univerfal appTit^ie,' atid the favouraBlfe ' 
reception it met with in^Swedcni made it fooh -^. 
known in Norway and Dennjjir^lie; ^Ii| tb« year ^ 
1760 it was tranflated into GeiTOT3Qj u^ w^s 
actually approved in Germany V ii^rCmdeed, 
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has It been unknown to the learned in Eng^ 
land ; for the ingenious and celebrated Dt. 
Lewis has mentioned it with praiie in tjie 
fecond part of his Philofophical Commerce of 
Arts lately publifhed. 

As a foreigner I fliould make an excufe 
for the tranflation, it f)Ot being fo elegant as it 
ought to be; however, I flatter myfelc I (hall 
not be too feverely cenfured on that account, 
(ince it is a known truth, that originals always 
lofe fomcthing^ of their beauty by being t:rm{- 
' la'ted : 1 therefore think it better to prefer the 
true meaning of Authors to the elegancy of 
,fiile, particularly in fcientifical works; and 1 
am in this refpeft more able to give the Public 
latisfaftion, as I have had the happinefs to be 
a difciple of the Author himfelf. 

That the mineralogical terms might be rpore 
generally underftood, I have added the Swedifli 
and German names of the mineral bodies to 
their EngUfli and Latin names; except when, 
to avoid tautology, I have fometimes left out 
the German, as nowile different from the Swedifti 
names. Nq^w difcoveries being daily made in 
this fcience, I have alfo added fome notes of 
my own, concerning fuch things of which I 
am perfeftly convinced, leaving feveral others 
to be further examined and tried. 

I was in hopes to have feen a fecond edi- 
tion of this excellent work improved and aug- 
pnented by the Author himfelf; he havings 
;ever fince the firft publication of it, been con-* 
^5 ftantly 



ftantly employed in making further enquiries 
and difcoveries in this fcience : He had even 
actually made fome colledlioas towards it, of 
which, however, the hterary world is likely tQ 
JDC unfortunately deprived, as he lately died in 
the fortieth year of; his age, before he had 
^ime to revife and "put his new dbiervatipns in 
due order. 
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AS formtr ages principally encouraged phi. 
lological and antiquarian enquiries ; this 
prefent age, at leaft in Sweden, favours the 
fludy of Natural Hiftory. . 

Such changes rauft be afcribed to geniufes, 
who underftand how to make thofe fciences, 
which they have chpfe for their principal ftudy, 
agreeable to the Piublic; and which fciences, 
being in general ufefui to the whple comqiu- 
nity, every individual thereof can reap fome 
advantage from it, and thereby gratify that 
feif-love implanted in the breaft of all man* 
kind in the purfuit of them. 

When the pride of a nation is flattered with 
the vain glory of being of great antiquity, the 
author of fuch an opinion is always favoured ; 
and every little circumftance conducive to fur- 
lljer confirm it, is carefully recollefted and 
nbted. Thus when the fubjeds of the creation 
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are reprefented to us in a manner which afllft^ 
pur memory, and renders our conceptions of 
them eafier^ we aim at carneftly adopting the 
noble improvement, and, in order to be the 
more eftecmed, we likewife always confer 
praife on the Author. 

As long as the Author adheres to his fyftem, 
and does not alter it, but only illuftrates it from 
time to time with fome additional obfervations, 
we are not only well fatisfied with him, but 
alfo often become his faithful afliflants. But \f 
hp, convinced of the impropriety of his method 
frpm its vpry principles, reje(3;s it, aiid prefents 
ys with another new and entirely different; 
what will then be therefult? Or what is likely 
to happen if this is attempted by a perfon vyho 
IS unknown, and not artful enough ro feize ou 
the advantages of our paflions? 

Fpr my part, I am apt to believe that, in 
the former cafe, the prefent general tafte might 
be foraewh^t leffened without any lofs to the 
ibience itfelf ; becaufe among the great number 
that love Natural Hiftory, there are always 
fome who epibrace it when free from errors^ 
and others, who are only fond of new reafon- 
ings and conclufions, merely becaufe they are (b. 

Thefe latter are even of fervice, and therr 
party will certainly increale in length of time. > 

From this p^rfuafion I have ventured to pub- 
liih this Eflay for treating Mineralogy in a iyf* 
tematical manner; a ftudy to which I haye 
with fo much pleafure applied myfelf. It is 
not done with the deiire of novelty; and ftill 

lels 
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left froid /contempt of thofc fyftems, which ^ 
Swedifli gentlemen in particular, very defervJ-^;- 
edly^ though chiefly on the fame principles,.' 
have heretofore generally purfued. i 

I haye thought proper to conceal mj name*^^ ' 
to prevent any conftraint on myXelf or others, 
and with a view to be at a greater liberty to 
amend the fyftem, whenever I (hall be con* • 
vinced there is a necelfity for fo doing, either 
by my own experience, or by the obfeiryations 
of others: For I flatter myfelf that this' work 
will not pafs unnoticed by men of letters ; and, 
as it is only an Effay, it ought, according tq 
an eftablifticd law amongfl: authors, to be 
Sheltered from too feyere cenfures. 

I wi(h that the mineralogifts themfel ves would 
examine and compare all that has been hitherto 
done in this fcience; they would then find the-^ 
reafon which has induced me to. deviate froni 
the received fyftems, and to propofe another 
founded upon my own, as well as upbn the 
difcoveries of others. But as this comparifon is 
not in the power of every one to make, I think 
it^neceflary briefly to repeat here the changej 
which this fcience has undergone. 

The firft writers on Natural Hiftory found 
fo great a number of unknown bodies before 
them, that their curiofity and time would not 
allow them to do more than to dcfcribe thena 
by their mere external appearances, and to coU 
left the names by which they were known tq 
the natives of the countries where they were • 

* Mr.Croniiecit never put his name to this l^ilay. D. CT* 

found. 



found. But as every country had a difFcrenf 
name for tbefe bodies, they often gained more 
natnes than there were real , fpecies, and even 
Tomeilmes the very reverfe happened ; this oc- 
cafioiled a confufion, which in the beginning 
wa$ excufable, but in length of time could not 
fail of being art obftacle to the progrefs of the 
fcience, and its application in common life. 

To remove thefe inconveniences, they have 
in later and more enlightened times endea* 
voured to fix proper names to the fubjedls of 
the mineral kingdom, according to their ex- 
ternal marks, as in regard to Figure, Colour, 
and Hardnefs ; but thefe characters afterwards 
having been found not fufBcient, it was necef- 
fary to difcover others more folid by the relult 
of chemical experiments, which added to the 
former ones would make a complete fyftem. 
Hiarne and Bromell were, as far as I know, 
the firft who founded any mineral fyftem upon 
chemical principles. However, they were only 
the proje£tors of this manner of proceeding ; 
and to them we owe the. three known divifions 
of the moft fimple mineral bodies ; viz. the Gi/- 
carei^VitrefcenteSy it Apyri. This fyftem was 
afterwards adopted by Dr. Linnaeus, who, as a 
very fkilful perfon in the other two kingdoms 
of nature, ought \\o\ to have omitted the third 
when he publiflied his Syftema Naturae. Browal, 
bilhop of Abo, a prelate of great' learning, had 
an opportunity of altering and improving Lin- 
na^us's method in a manufcript, which Dr. 
'Wallerius has fmce made public in his Minera- 
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l6g;y, with fome alterations of his own ; lioW-» 
ever, the principal foundation remained the 
fame in all, or according to'EromcU's method^ 
which he had publiftied^in a fmall book, enti- 
tled Indications for the fearching for Minerals. But 
at length JMr. Pott, a chemift by profeffion, and 
confequently inclined rather to truft to th^ ef- 
fciSls of his experiments, than to the external 
appearances alone, proceeded farther than was 
cuftomary before his time, in the aflaying o( 
ftones by fire, and afterwards publiflied his ac- 
quired knowledge by the title of Lithogeognefia. 
From this book the faid author received confi- 
derable honour, becaufe the true advantage pf 
his refearches began to appear: Miners and 
others manufafturers were by it able td deter* 
mine the reafon of certain effefts, which they 
either did not obferve before, or wilfully con* 
cealed, to avoid the cenfure of being ignorant, 
if they advanced fuch things as real truths, 
which, according to modern fyftems were re- 
garded as contradidtory and abfurd. Mr, Wol* 
terfdorff, a difciple of Mr. Pott, then began 
immediately to form an entire mineral fyjlem\ 
founded upon chemical experiments; but his 
mafter did not approve of it, ftill infifting that 
materials wei^ yet wanting for the purpofe t 
and that every mineral body ought firft to ht 
examined and tried with the fame care that he 
had tried and examined the moft fimple of 
them ; to wit, the Earths and Stones. 

Such was^ according to the idea I had of it^ 
the flate of Mineralogy, when Ij from a fcnfeof 

the 
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the difficulties which beginners laboured under, 
undertook to put my fcattered thoughts in 
this' order. N^turalifts agreed with me, in 
thinking the barrier, which had long been 
defended with fuch ardour, was now beaten 
down, and that it was neceflary another (hould 
be eredled in its (lead, as good as could be 
procured, until a perfect one might be in time 
difcovcred. 

Such an enterprize it was thought would 
promote this defirable end, when on the one fide 
I reflefted upon the paflion which our learned 
men have fordifputing,and on the other part con- 
fidered the gracious reception which the Arts 
and Sciences have met with at this time, from 
thoie to whom the heavy burthen of govern- 
ing human focieties is allotted. It is from their 
care we are to expeft the com pleat tribunal 
where all difputes in this matter can be accu- 
rately decided, and all things be rendered truly 
ufeful; I mean, the inftitution of a Laboratory; 
where the fight, grinding, and poliftiing; 
where the air, liquid, and dry difl^blvents, and 
alfo fire in all Its degrees, from the eledlrical to 
that of the burning-glafs, may be employed as 
means to obtain the knowledge of thefe intri- 
cate and unknown bodies^ 

To a fimilar circumftance, perhaps, thpfe 
fchemical experiments upon vegetables were 
owing, which were made many years ago in, 
a certain kingdom; and though they did not 
anfwer at that time the intended purpofe, yet 
they may at fame future time be repeated with 
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advantage, when more knowledge in that maN 
ter is obtained : But thus much we certainly 
know by experience, that the mineral kingdom 
is extremely well adapted to be examuied by 
thefe means. The experiments made by the 
ingenious Mr, Homberg, with Tfchirnhaufen*s 
btirning-glafs, may certainly be carried yet 
farther, whereby Ibme doubts may likewife be 
removed, which ftill remain, nefpefting fbme of 
the efFeds of hts experiments. Thus, we 
ihould be employed in obferving the phaeno- 
mena and drawing conclufions from them, in- 
ftead of only fearching for the principles of 
thofe efFefts, as naturalifts were formerly ob- 
liged to do. 

How fatisfied would every lover of (yftems 
be, if by this means he could get materials 
properly prepared to compofe a better work, in 
which he could introduce the few valuable 
things which are to be found among the old 
ruins, and leave out all the vague expreffions, 
together with the diftindtions, that are of no 
confequence ! 

When I had, for the above-mentioned pur- 
pofe, collefted my own obfervations, and thofe 
of others, I heard of two new books on the 
fame fubjcft j they were Mr. D*Argenville's 
Orydology, and Mr. Jufti*s Mineralogy ; for 
which reafon I laid my manufcript afidc, until 
I had) by the perufal of thofe two works, 
convinced myfelf that thole gentlemen had not 
prevented me from purfuing my plan; for, 
the" former has, in my opinion, endeavoured to 

bring 
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bring us back to a tafle that was formerly in 
vogue ; and which, though we do not delpife, 
yet we negledi. The fecond feeras to have 
hurried hiaifelf too much, mixing together 
ibme irrefiftible truths, with a greater number 
of opinions not yet demonftrated, or mere con- 
jeftures ; which is running onfajier with a theory 
than experiments will permit v whereby nature, 
which is the chief pointy will at the end be loft. 
Therefore, that no fondnefs for novelties, in 
confequence of thefe new works, or others of 
the like nature which may hereafter be pub- 
lifhed, may again divert our attention from the 
only method of obtaining any knowledge of the 
Mineral Kingdom 9 which has with io much 
pains at length been difcovered, and hais al- 
ready been a little Centered upon; I have, 
prompted either by felf-love, or a more gene- 
rous motive, publiflied this Eflay, even before 
1 have had time and leifure to reduce it into a 
perfedt fyftem : 1 do not pretend that it is a 
compleat one, by which we can with certainty 
divide mineral fubftances, and afterwards re- 
duce them into order. I have chiefly intended 
it as a bar or oppofition to thofe who imagine 
it to be an eafy matter to invent a method in 
this fcience, and who, entirely taken up with 
the furface of things^ think that the Af/«fr^/ 
Kingdom may with the fame facility be reduced 
jnto claffeSj genera^ and fpecieSy as animals and 
vegetables are ; they dp not confider that in the 
two laft kingdoms of nature there are but fel- 
dom, and never more than, two different kinds 
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found mixed together in one body ; whereas m 
thp mineral kingdom it is very common, though 
it will neverthelefs always remain concealed 
from every one, however penetrating, who has 
not employed himfelf in the compounding or de-' 
compounding fuch bodies ^ as far as the prefent 
knowledge of thefe matters will permit. 

So much may be faid in general concerning 
this Eff'ay 5 but now I ought more particularly 
to inform my reiaders of the motives why I 
have now and then deviated from the orders 
and diftinftions hitherto ufed. 

Earths and Stones are comprehended in one 
clafs, becaufe, i. they conlift of the fame prin- 
ciples ; 2. they are by turns converted from 
one into the other, infomuch that an earth may 
in length of time become as hard as a Aone, 
and vice verfa : nor can the true difference be- 
tween a ftone and an earth be pofitively pointed 
out by the degrees of hardnefs or foftnefs 5 for 
where is it that the common chalk finiihes, and 
the lime- ftone begins, in the Englifti ftrata? 
and how is a clay, whether in water or not, to 
be diftinguiflied from the foft and unduous 
foap-rock, or Smedis? 

The divifion of earths into Vitrefcenies and 
Afyri is here omitted, (ince all of them are, in 
a due degree of heat, found equally apt, either 
per fe^ or by means of fome natural or artificial 
mixture, to be reduced to glafs equally as well 
as thofe hitherto called Vitrefcenies ; which are 
nearly the moft reffadtory in the fire, and ought 

tQ 
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to be called Vttrefcentes cum alcaVt^ if their name 
was to have any connexion withtheir effefts. 

Having now fo far overcome the former ig- 
norance, which was the foundation of the know- 
ledge for diftinguifliing the mineral bodies into 
tranfparent or opaque, hard or foft, we prefer 
the decifion of the fire, though we ftill labour 
under the misfortune of not being able to mea- 
fure the degrees of fire with fuliicient accuracy ; 
for which reafon we always muft' fuppofe a 
plus ultra in the experiments by fire. 

Sand in reality is nothing elfe than very fmall 
flones; therefore, if a feparate clafs were to be 
made of Sands, another clafs ought to be made, 
which (hould comprehend Gravel ; a third, 
Loofe Stones ; and a fourth, Mountains. This 
would be a multipticatio entium prater necejfita^ 
tern; a fault which, under thefe circumftances, 
may eafijy be committed, though not fo foon 
perceived. 

The Saxa muft for the fame reafon be ex- 
cluded from any fyftem : Otherwife it would 
be the fame as if a botanift made a difference be- 
tween the mifletoes, or fuch like vegetables, ac- 
cording to the different genera or fpecies of trees^ 
plants, walls, or rails, on which they grew. 

Petrefa£lions, or Mineralia larvata^ confift 
of fqch principles as ought to be defcribed in 
their proper places, without regard to their 
figure ; for which reafon they cannot be enu- 
merated a fecond time. Xhe principal reafon 
for colledling them is, to acquire a knowledge 
of fuch bodies of the animal and vegetable king- 
fa 4 doms, 
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doms, as are not ufually foynd in theif natural 
ftate ; and in this refpe6l they belong properly 
to the ftudles of the Botanifts and Zoologifts. 
For a Mineralift is fatisfied with a (ingle fpeci- 
men of each different fubftance that has taken 
t;he ftiape of a vegetable or animal body, and - 
this only to illuftrate the hiftory of their gene- 
ration ; hei leaves it to others to decide it corals 
are vegetables, or the habitations of wornas ; 
and thus receives them very unconcernedly, 
after they have been mouldered to a chalk, 
changed into a fpar, or /into any other ftony 
matter. Neverthelefs, 1 have in the Appendix 
propofed a method for ranging the Saxa and 
PetrefaSla in regard to the oeconomical ufes 
that may be expedted from them^. 

Slate fignifies or denotes' the form alone, and 
not its kind or qualities ; however, it regards 
only its fituation in the rock, and not the tex* 
ture of its particles ; which latter I have always 
endeavoured to take notice of, fince fome dif^ 
ference in the effefl:s frequently depends on \l. 
And, as nothing is great or fmall but by com* 
parilon, it is difficult ftridly to determine in 
what degree of thicknefs or thinnefs a floue 
begins to deferve the name of a flate. Never^^ 
thelefs, I would have prevailed on myfelf to 
adopt this general name, if the breaking in- 
thin plates had been the property only of 
any particular kind of ftone, but it is by no 
means the cafe ; becaufe there is found in the 
province of Jemteland, in Sweden, a pure 
quartz, limeftoue, (both folid and fcaly) indu- 
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rated boles, alum ores, and a great number of 
faxa, which are all of a plated ftrufture, dividing 
into leaves as thin as pafteboard : And there- 
fore I make no doubt but all kinds of ftoncs 
may be found of fuch a figure in fome parts of 
the world. What confufion would it not oc- 
cafion if all thefe different kinds were included 
under one genus? And are there not folid 
ftones fouqd, confifting of the fame conftituent 
parts as the flates, which are feparately confi- 
dered in fyftems? 

I could not range th^ ores according to the 
different kinds of rock in which they are found; 
for inflance, theGoofe-dung filver ore, the Liver 
ore, and many more of the fame kind, fince 
obfervations upon the matrices of ores belongs 
to another branch of the Mineral Science, called 
Geographta fubterranea^ or Cofmographia Jpecia^ 
Ik; in which likewife the glefcs, fiffures, and 
veins or loads, that occur in every fort of rock, 
(in order to promote the circulation and fix- 
ation of the mineral vapours) are treated of. 
In that Science alfo the Petra Parajitiae are 
pointed out, whofe number perhaps is not yet 
known ; as likewife the glolfy fiffures from 
which the Mlnera Speculares have obtained 
their^ame. And this is a branch of fcience, 
which, in the hands of a fkilful mineralift, is 
likely to furnifh us with a perfeft idea of the 
age of every fort of ftoiie, and alfo of their dif- 
ferent gradations between the two accidents to 
which all created beings are fubjed, Compofi- 
tion and Deftrudion. 

2 Since 
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> Since it has not been ufual to confider the 
earths and ftones as the fame, in regard to the 
principles of which they confift, and only dif- 
ferent from one another by the greater or lefler 
hardnefs and coherency of their particles; I hope 
for excufe, in not being able to profecute. this 
Eflay fo far as to point out a particular earth 
for each kind of ftone. Perhaps alfo fome of 
the mineral bodies are already fo much harden* 
ed, that no earths of this kind are to be found j 
or, perhaps, the little knowledge we have of 
them is owing to the negledl of not colle6ting 
earths with the fame earneftnefs as we do ftones 
and ores. If, therefore, all the earths which 
are ranged in certain modern fyftems, and there 
diftinguiflied from one another, in regard to the 
difference of their colours and places where 
they are found, had fallen into the hands of 
Mr. Pott, and been tried by him in the fire, as 
he has tried the ftones, and been defcribed in 
his hithogeognejia^ it is very probable that we 
now ftiould know thefe bodies better, and their 
number would certainly be lefs perplexing. 

The hints which are here given may, how- 
ever, tend to promote the intended point for 
the future; and then perhaps the earths will be 
found not to be quite of fo many different kinds 
as I have here been obliged to divide them into, 
for want of perfedlly knowing their affinities 
and their feveral origins ; becaufe we have 
ftrong reafons to believe that the calcareous and 
argillaceous earths are the two principal ones, 
of which all the reft are connpounded, although 

this 
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this cannot yet be perfe£lly proved to ? de* 
monftralfion. 

ThQ Lufi Natura are not feparately treated 
herein ; they may be found every where in the 
Eflay, becaufe the rock cryftals do not appear 
to me lefs curious than the indurated marles; 
and the kidney ore is often found of a mo,re 
furprifing figure than the eagle-ftone. \ can- 
not therefore find any reafon for forming a clafi 
of them, nor do 1 comprehend what others 
take to be a greater or lefs fp6rt of natiire in 
the mineral kingdom. 

Figured (tones, or which contain the repre- 
fentations of vegetables, animal^ &c. occafioii- 
ed by different veins or colours in the ftones, 
are in my opinion of ftill lefs confequence, and 
are alfo more difficult to range properly in 
claffes ; becaufe people feldom, or rather never, 
agree in their fancies ; but what feems to re- 
prefcnt an objeft to one, may make a different 
appearance in the imagination of another, 
whereby both confufion and difputes .would 
arife about the bodies of fuch a clafs. Befides, 
a very fmall advantage, if any, can refult from 
fuch a clafs ; fince all that the Almighty created 
has required equally his power, and is alfo 
equally worthy of our admiration: It gives 
rather rife to pedantry, whereby the attention 
is by decrees diverted from true knowledge to 
mere trifles, of which both ancient and mo- 
dern book,s are fad inftances ; and if Mf. Da 
Fay had not impeded the evil by difcovering the 
method of improving the figures upon flints 

and 
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and agats, we might ftill have feen whole coli» 
leftions full of them witl> fuch imaginary 
figures. 

Stones that are found in animals and fifhes, 
are partly compounded of phiogifton, falts, and 
a fmall quantity of earth, and partly confift of 
the fame matter with animal bones, and car% 
therefore with as little reafon have a place in a 
mineral fvftem as the ftones of fruits. Soot^ 
tartar, yeaft, and things of fuch nature, have too 
great an affinity to the vegetable kingdom, and 
are never to be met with under the furface of 
the earth ; wherefore they rnay in Botany be 
qonfidercd in the fame manner as regules, 
glafles, and flags, are in Mineralogy. 

The hair-balls found in animals, and felt, 
differ from one another in that the former are 
worked together by means of the per4ftaltic 
motion in the bowels of the animals, and the 
latter by the art of the feltmonger. May not 
all theie ftones of animals therefore be ranked 
among the relidia anlmalia ^ 

By all this it is very evident, that my chief 
care has been to treat the mineral kingdom in 
fuch a manner, that thofe whole principal ftudy 
it is, may avoid every thing unnneceflary and 
fuperfluous; and by a perfect knowledge of 
the fubjeds.be brought to confider how to em«^ 
ploy them to the beft advantage ; whereby I 
hope that the pleafure of collecting minerals 
will rather encreafe than be difcouraged. If 
fome objefts are thrown out froni mineral col- 
ledious on account they do not belong to them, 

other 
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Other colIe<fiions will be augmented ; and thus 
every thing will be brought into a due order- 
If feme colleftors (hould not immediately be 
able to comprehend this Syftem or Glaflifica- 
tion," it cannot much detriment the fcicnce; 
and it is likewife of very little confequcnce in 
proportion to the advantage that will accrue to 
the ftudy by this method, the more it (hall be 
cultivated and improved. 

Ptolomy cannot be fuppofed to have known 
the value of every book he fent to his great 
library in Alexandria, and he had doubtlefs no 
time to clafs them himfelf according to the 
contents of the different books acquired ; how- 
ever, his love for collefting muft have continued 
during his life : Moreover, the advantages ob- 
tainable from it would have heen afterwards 
. difcovercd, had it not been difperfed ; or, as 
fometimes happens, had not the colledtion been 
fuppofed to gain fome additional value by being 
made difficult of accefs to the learned. 

As foon as we are arrived to fuch a pitch, as 
by the examination of a mineral body to dis- 
cover or know all its conftituent parts, and can 
aflert^with certainty that it can be no further 
decompounded by any method hitherto known; 
then fuch a body ought, according to the in- 
tention of this Eflay, to receive its fpecific 
name, and not before ; for otherwife it will bq 
vague and trivial. However, I have not af- 
fumed a confidence to do this even with fuch 
mineral bodies that 1 in ibme refped can aver 
I pretty well know, and which have not yet 
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obtained arty fixed name; as I think it proper 
to wait that event, until this Effay has pafled 
through that trial which I (incerely wifli it de- 
ferves to undergo, equally with others of the 
'fame nature. Then only will be the proper 
time to fix the genera and fpecies, accordmg 
to fuch charaders as fliall be found the moft 
natural. 

Meanwhile I flatter myfelf with fo much 
fuccefs, that (Indents, who intend to follow this 
propofed method, will not.be fo eafily mis- 
taken in the fubjeds of the mineral kingdom, 
as has happened with me and others in follow- 
ing former fyftems ; and I alio hope to obtain 
fome proteftors againft thofe .who are fo po(^ 
feffed with the Jiguromania^ and fo addiSled to 
thejurface of things^ that they are (hocked at the 
boldnefs of calling a Marble a Liptejione^ and ^ 
placing the Porphyry among the Saxa-. 
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37* 


§ 187. Aerated volatile Alkali (A) 





374 


§ 188. Obfcrvationi on the preceding 1 


[leutral Salts 


(A) 37S 


Fourth Order. 






^ L89. Earthy neutral Salts 


— — 


377 


i J90. NitteofLime fA) — 


~ 


37a 


i 191. Muriatic Chalk . 
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380 


1 191. Aerated Chalk (A) — 


_ 
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§ 193. Vitriolated Barytes (A) 
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38a 


§ 1^4. Muriatic Baiytei (AJ 


■ 


ibid, 

h "as- 
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§ 203 • Argil with volatile Alkali ■ ' ■ 399 

Fifth Order. 

\ 204. On Metallic Salts (A) ' 400 
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208. Aerated Iron ( ^) — . 406 

209. Vitriol of Cobalt (A) — — 409 
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212. Muriatic Manganafe (A) ■ ■ 414 

213. Obfervations on Metallic Salts (A) 415 

Sixth Ordev^ 

§214 Triple Salts (A) — . — 477 
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•^ 224. Vitriolof Copper with Zinc ■ ibid. 
§ 225. Vitriol of Iron and Zinc ■ 426 

226. Vitriol of Iron and Nickel ■■■ v 427 

227, Obfervations on Salts * ' ' ■ 428 

c 3 III. Cials. 
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■ . Pcgi',- 
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I" 139. Foffil rirch — — 471 

§* 240. Jet, Sucinum nigrum (A) — — 475: 

§ a+i. Phlogiilic Earths — — ' 475: 

§ 241. Livei-rtone, Lapis hrpaticus — ibid, 

^ 243, Stone-coal _____ — — 4^6. 

^' 1441 Culm-coal — — 477 

I 245. Slate-coal — — 479. 

& 24.6. Cannel-coal [A) — — 480 

4 247. Kilkenny-coal- (A) ■'■ 45r 

^ 248. Sulphureous-coal (A) — ibid, 

^ 1+9. Taub-coal (A) 482 

§■ 250. Feat, Geanthrax (A) - ■ ■ - ■■ 48J. 

I 251. Sione-turf (A) ..■. 484, 

§ 252. Obftrvations On foffil CoaU (A) 485 

I' 253. Brimftone, Sulphur • 491 

I 354. Sulphur with Metals ^— 497 
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I 258. Phlogiftic Ores of Metals —— 501 

§ 259. ObicrvatioQS on Bituiocne — —-■ joj- 
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261. Gold, its Properties ■■ ■ 5^^ 

262. Native Gold - 520 
§ 263. Mineralized Gold ■ 524 
§ 264. Obfcrvations on Gold (A) '— 528 
§ ,265. Silver, its Properties ■ ' ■■ S35 
§ 266, Native Silver — — 540 
§ 267. Native Silver alloyed with other Metals (A) 543 
I 268. Mineralized Silver — - ■■■ » ^ 547 
^ 269. Arfenico-martial Silver-ore {H) — 550 
§ 270. Ruby Silver ore ■ 5^1 
§ 271. Silver with Sulphur, Arfenic, and Iron (&) ^:^i 
§ 272. With Arfenic, Sulphur, and Copper 554 
§ 273. With fiilphurated Arfenic and Iron 55^6 
§ 274. With fuiphurated Antimonv -— 557 
§ 275. By Sulphur, with Iron, Arfenic, and Cobalt (A) 558 
§ 276. With fuiphurated Copper and Antimony ^ ^(jc) 

§ 277. With fuiphurated Zink 560 

§ 278. With fuiphurated Lead ■ 561 
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Barytes (A) — — . 56^ 

§ 280. Combuftible Silver (A) ■ ibid. 

§281. With Marine-acid, Horn-filver — -' 563 

\ 2^2* Silver Goofe-dung Ore (A) ■ 564 

§ 283. Foliaceous Silver-ore (A) ■ ■ 565 

284, Obfcrvations on Silver-ores — — - ibid» 

285. Platjna, or white Gold — 567 
§ 286. Quickfilvcr, or Mercury, its general Properties 577 
^ 287. Native Mercury ■ ■ ' 586 
§ 288* Mercury united to Gold (A) ^- 590 
§ 289. Mineralized Mercury ■ « 593 
^ 290. Impure Cinnabars (A) ' — -— 596 
§ 291. Pyritous Cinnabar (A) ■ 197 
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Acid (A) _ J98 

§ 293. Pyritous mercurial Otcs, with Silver and other 

Metals (A) — 600 

§ 294. Mercury mineralized with Sulphur and Copper 601 

§ 295. Mineralized by marine and vitriolic Acids (A) 602 

§ 296. Obfcrvations on Quickfilvcr -—— 603 > 

c 4 Second 
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^ i(^^. Tin, its general properties — . 6i5 

§ 298. Native Tid (A) — . 626 

§ 299. Calciform — — * ^ 628 

§ 300. Cryftallized (A) ^ ■ ■ ■ ■ 632 

301. Tin-grains (E) . -— 635 
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^ 304. Obfervatioris on Tin — — 637 
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306. Native Lead (A) — — 651 

307. Calciform •; — — 652 

308. Calciform with other Metals — 653 

309. Mineralized by Sulphur . 658 

§ 310. By vitriolic Acid (A) ibid. 
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§ 312. With fulphtiiated Silver - 660 

§ 313. With fulphurated Iron and Silver 663 

§ 314. With fulphurated Antimony and Silver 664 

§ 315, Mineralized by Arfenic (A) «— ibid* 
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317. Obfervations on Lead Ores -— 666 
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319. Native Copper ■ 678 
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^ 323. Cupreous Stones (A) ^— . 685 
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§ 33^- 
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■i JS4. By Sulphur and Arfenic (AJ — -ft- 
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I 359. Calamine ■ j-- 
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i 363. G!anz Blende (A) — _ J^ 

f 364. Mineralized by vitriolic Acid — -g. 

i 36;. Obfervations on Zinc iij, 

§ 366. Antimony, in general Properties — j^q 

4 367. ^ativc Antitnony -~ — , -„,. 

§ 368. Mineralized by the aerial Acid (A) jgj 

I 369. By Sulphur " i^,^. 

jj 370. Red Antiniony Ok —f . - . . jog 

$ 371. Mintralizcd with other Metal! — "79^ 

§ 371. Ubfervaiioni on Antimony ^— Soi 

§ 373. Arfenic, in general Properties — 807 

§ 374- 
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§ 374. Native Arfenic -^ ^^^ 813 

375. Calciforme — — *- >■ 815 

376. Orpiment ■ — 816 

377. Mixed with metallic Calces •— 817 

378. Mineralized -^ ^'— 818 

379. Mixed with Metals — — 819 

380. Obfervations on Arfenic — ih'td. 

381. Cobalt, its general Properties -— 8*23 

382. Native Cobalt —, ,^ 826 

383. Calciform — * 828 
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386* With fulphurated and arfenicated Iron 831 

\ 387. With fulphurated and arfenicated Nickel and Iron 832 

§ 388. Obfervations on Cobalt * Hid. 
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396. Native Manganefe (A) ■ ■ 853 
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401. The Molybdena, its general Properties 863 
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ANi) ADDITIONS. 



14 « txpunge [mji. 

1 5 hift fine-, TAii finfe. 

17 18 expunge fee Note fj>.) 

21 23 gnr, rWghur. 

ibid. laft <7^^ fee Se£t. 130. 



d8 . 14 5^tf/^, 

Hexagon! f ^ read 
Truneati^ 



" &pafofaf. 
Hexagona^ 
^ Truncata. 



2g 4 & 7 Dijiinaiy 1 f.Di/iin^fie. 

Cencreti^ i \ Concretay 

30 3 Pifilithus^ read Pi/olrtbes. 

Oaliibus^ read Oolitbesw 
53 5 'A.t the end of the Note (tf), tf<W Engefttom* 

8 colour, r^ai coloured glafs. 
jS 16 Se£fc. 4O9 rW Se£t« 50* 

42 t4 -</i/i, The fluor has this Angular property, 

VIZ, that, on being melted by the flame of the blow- 
pipe, together witli gypfum, the bead refulting from 
both is, all formed with facetes on the out-fide. But 
if melted with barytes (ponderous earth), the bead 
has a furiace quite round or fpberical. 7be Editer. 

45 3 oftbeNotej evalyfis, rw^ analyfis. 

4g Jit the beginning of the ^te^ fouls, pimd foils. 

53 5 ^dd^ Some are called Ludus Helmcntii^ See 

page 888. ^.. n. 

60 laft Add^ See page 247, about the l^opis LaT^li. 

d 96 
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96 a 2 jfJJ, 16. According to Lavoifier and Mac- 
qucr, when Magnefia is calcined, it becomes phof- 
phorefcent. 
124 29 of quartz, r/^^/ of zeolytes. 

225 i2 ^ddy I have feen alfo a fmall cubic diamond 

belonging to Dr. Combe, of London, whofe fquare 
fides Were naturally joined by tivo very narrow long 
facets,' forming angles of about 120 digrees\ and its 
torners were quite perfcft. The Editor. 
131 II jldd^ If the model be cxaSly done. 

133 Md at th^ endy Adamantine fpars, fo called 

on account of their extreme hardnefs, have b^en 
brought within thefe feW years frorh the Eaft-Indies, 
They are known by the name of grinding fiars at 
Madras, as theii" powder is probably employed there 
to polilh hard gems. Their figure is that of a right 
hexagonal prifm, of a grey grecnifh colour, partly- 
covered with a darie blui(h cruft, to which was ad«> 
hering part of a calcareous matrix. The fubftance of 
thefe fpars is lamclhted and femi-tranfparent, difco- 
Vering blacktfli Ipots within, fome of which are alfo 
at the furface, and are magnetic ; thefe produce fparlei 
when ele£trificd. Some of the fpiars appear partly 
micaceous. I have feen one of them about two inchei 
long. Another, about half this fize in' ilGT diagonal 
length, being weighed hydroftatically by Mr. Kirwan^r 
Operator, gave 3,847 for its fpecific gravity^ weighihg 
376 grains m the air, and lofing 9,775 ^^ diftiUedf 
water. According to Mr. llauy, thefe fpars confti ' 
tute a new kind of cryftalline bodies ; but I do not 
know whether they have been as yet properly ana- 

lyfcd. 

7 
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Page. Line. 

lyfcd, See Joum, dc Phyfiq, fir ASc^ "1787, p, 195. 
P. 5. The white earth adhering to Ac Adamantine 
fpars, being diilblved in dilute niiroai acidy formed a 
white precipitatio|i by V9iatile alkali. 

This precipitate by tlie Pruffian alkali was blue. 
By the acid offugar^ it gave none. 
And, by the vitriolic ^cid, it formed an alum. 
So that this white cruJI of the Adamantine fpctrs con 
fifts of eakartous earth, with fome Argil and iron ; hc- 
fide3 the mica^ which is very vifible. Thg Editor. 
ferment, r/tf^/ efFervefce. 
Add^ and dried afterwards* 
jldd at the tottom. This is the £nl^ydros of 
B,. 37. c II. 
Pavoniua, read Pavonina* 
Metites, read Melites. 
At the end 0/ Note h, add Fabroni* 
(69) read (68).. 
expunge gaf. 

of the Author, read of the Swedes, de-» 
fcribed in Seft. .i37« 
^^3 *3 -'^^» Mr. <de Morveau aflcrts, however, 

that he has alfo produced a very fmkll artificial cryflal ; 
and gives the proper method to fucc^ed in the pro- 
cefs. See Vol. I. of the Dijon Menloirs for 1785. 
t99 24 13:8 read 11:8. 

gOi S -^dd^ See Note c to Seft. 163, page 307. 

304 17 Seft. 27. rfiad Seft. 28. 

3|ii 15 Of animals, d^^, was publifhed. 

3H $ ^/ fhe Note, gave hjim, r/jrf, t/t^ld ine to 

^vc given hixn^ • t, 

d^ 3^6 
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^^i^ AT^/^, precipitated, r/fl^feparated. 
ojthe Notiy falts, read tefts, 
of the Note J the fecond, read the third. 
195, read 196, (Additional), 
-^rfi /^ the e^d of Note c, But the late ex- 
periments communicated by Dr. Prieftley to the 
Royal Society of Ljohdon, which will be inferted in 
the Philofophical Tranfaftions for 1788, dcmonftrate, 
th^t th^ above opinion pf Dr. De la Methcrie is^ the 
true one; viz. i. that the w,ater or moifturc remain- 
ing after the repeated explofions of inflammable an4 
dfphlogiflated air^ was prevjoufly contained in then^ 
bpthf 2. That if tjiey arfe preyioufly taken upoi^ 
jnercury, covered wlthfxed ammoniacy and well -fliaked 
With it, they jl^en hardly produce thQ half, or lefs, of 
that watery moifture. j. That all.acdform fub- 
ilances, as the pklogifiicatedj diphagiJiUated and the //;-' 
^ammable atr^ cannot be produced witljout viratcr^ 
4. That tlae inflammable air, produced by the vapour 
of boiling wat^r p^fl^ng through a red-hot iron tube^ 
proceeds from the metal, to which the water unites 
andca^cii^es it; Avhilft ^he inflammable part (or the 
pk^ogifton) of it, is e^^pelled with part of the fame 
water, i^ the for^n of vrhat is called inflammable air. 
Finally, tjie experiments and ingeniov^s deduftions 
r of Dr. Crawford, in the feco;id editipn of hisTreati^ 
pn Heat znd Combujliony (juft now publiflied, the 13th 
pf Apr'^l, 17 AS,) i^refiftiyy evinces the fallacy of \\ic 
pretended arguments againfl the cxiftcnce of ph/ogiflov^ 

The Editor. 
^QC 8 oftteNote, 12, read 12 ounces. 
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of the Note, 1754 to 1736, re^d 1754^9 

Add (a), 

£ri%j read irfz* » 

William, read Thomas Cooper, 
of the Note, No. 5, nad No. 6, 9^ the 
Note to page 614. 
662 , 6 from the bottom^ add, and Note i, to page 

544- 
747 Add to Note II J The ftrong blall of air 

whilft the caft iron is red hot, or rather in a half 

melted Hate, is the moft necejTary, if not the only 

Pj^ceflary circumftance, tq render it malleable. In 

this operation a quantity of liquid matter runs from 

it, called^iiw^ry cinder ^ which is very brittle when cold ; 

and on ifs being feparated from the metal, the latter 

remains mallQ^ble. But the iron being in loofc 

.fpiirtgy mafles, requires the hammer to cpnfolidate it, 

and a confiderable quantity of xh^ finery cinder^ which 

remains among the inftertices of the fpungy fibres, 

\^ dijiyen out by the applicatioil of the hammer. Thf 

finery^ cinder Js throwi> away, as ufelefs, by many iron- 

mafter§ ; but it has been foiind, that it rnay be partly 

cniplpyed, with tl^e pther ufual fluxes, to fmejt the 

iron-dres. The Editor from Priefiley. Obfery. oi^ 

Nat. Ph. Vol,. III. p. 357, and 372. 

756 J4 y^d:iy Sge however, Note 14, page 840, coa- 
cerning the magnetic power of Nickel. 

757 to 801, At the top of every page, inftead oi Bafc 
Metals^ read Semi-metals, 

787 30 by whom, ready hy which, 

793 g Seft. 307, read 767. 

795 
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fagi. Line. 

79S ^9 (H3)» ^^ (234)- 

893 6 Add^ A iingular variety of fand-ftone, 

which is flexible and elajlicy was (hown to the Roy^I 
Academy of Sciences at Paris, four years ago, by the 
Baron de Dietrich. It confifts of fmall grains of 
Jiard quartz^ that flrike fire with tempered fteel, to- 
gether with fome micaceous mixture. The elafticity 
feems to depend on the micaceous part, and foftnefs^ 
of the natural gluten between both. It is fftid, that 

» 

Ais elajlkjlont was found in Brazil, and brought ta 
Germany by bis Excellency the Marquis do La- 
Tradip. 

There are alfo two tables of white marble, kept 
in the Palace Borghefc, at Rome, which have the fame 
property. But the fparry particles of their fubftance, 
though tranfparent, are rather foft; may be eafily 
feparated with the nail, and effervefce with aquq 
fortis : and there is alfo in it a little mixture of fmall 
particles of talc, or mica« See Journal de Phyf. for 
Oflbober, 1784, p. 275. 
pio Add to the middle of this Page^ The great vol- 

canic eruption in Iceland above-mentioned happene4 
jn June 1783, ^fter haying been preceded for 10 days by 
violent ear^}}q^akes, th|ck clouds of fmoke, and denfe 
ftreams arifing out of the c<trth. It did burft at laft, and 
continued during the three following months. Three 
fpouts of fire broke put from different mouths, which, 
after riling to a confidcrabic l>eight, coUefted into ^ 
fingle ftream, fo high as to be feen at the diftance of 
34 miles and upwards, throwing out with great force, 
poifc, and fhaking of the earth, prodigious quantities 
of brimilones. fand, pumice-ftones, and allies, whicH 

feU 



Pagt. Line, 

felJ all over the country at great diftances, along with 
great quantity of a dirty fubftance, refembling pitch. 
The melted lava ran out in fuch abundance, as to 
cover the land above 15 miles in Icngtli, and feven in 
breadth, and formed lakes of ignited matter, which 
filled and dried the beds of 12 rivers; entirely de- 
ftroyed 20 and more villages, befides 30 more which 
were materially damaged. Two new iflands were 
thrown up afterwards from the bottom of the fea, one 
above lOo fathoms from the bottom, and the other 
farther off between Iceland and Greenland ; both 
were burning without intermiffion for a long time, 
an'd produced the moft dreadful effefts, &c. See the 
account^ this horrible convulfion of that almoji neigh- 
bouring part of our globe^ in the Magazine of Edinburgh 
for June, if 87. If ever the land or ground of Eng- 
land was feparated^ as it feems^ from that of Ftance,^ 
at an epocha preceding all written records, there is no 
doubt but that there muft have happened a convuUiont 
on this part of the globe, fimilar at* leaff, if not greater^ 
than that at Iceland. The Editor. 
914 3 before the eni^ the calcareous (par, tead^ th^ 

polygonous configuration •- 
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2 FORMATION OP MINERALS* StOi. t. 

The Morels, cinulatlon rf fluids^ are to be 
confidered jointly with what is before fup- 
pofcd, viz. that the mineral bodies are formed 
under the furf ace of our earth : and, by this par- 
ticular, they are diftinguiflied from the fub- 
jcfts of the vegetable kingdom ; with which, 
in other refpefts, they have (bme refemblance, 
fome feffils being ftill produced nearly in the 
fame manner as we conceive vegetables to be. 
The clefts, fiffures, and veins [^], in the rocks, 
and in the ftrata of the earth, may be looked 
upon as anfwering to the tubes in vegetables, 
and the water as the vehicle of nutriment com- 
mon to them both. Fire, of whofe nature we 
ftill know fo little that we can hardly deter- 
mine whether it exifts in the earth in any pe- 
culiar manner or quantity, farther than it muft 
necefTarily exift in the general or folar fyftem, 
may, perhaps, be an auxiliary equally neceflary 
to all the three kingdoms of nature. 



the feveral individuals belonging to each kingdom : and like- 
wile thofe which form the connexion between the three. 

However, at prefent, it is ncceffary that the feveral parts 
of Natural Hiftory fliould be treated of feparately ; and as the 
whole extent of this knowledge can hardly be expe(^ed from 
one nian^ it may perhaps be executed to more advantage by 
different peifons ; in the mean time, we muft be content with 
definitions, if they give tolerable ideas of the fubftances do- 
fcribed, though they fhould not perfedly coincide with the 
ftri£t rule? of logicians. This being premifed, I (liall en- 
deavour, in the text, to give fomc explanation of my own de- 
finition. 7J^ Author. 

[^1 Or countries^ which is an Englifti mine-term for the 
(ides or inclofiircsof a vein or load of ore: e. g, the country 
of the lead is limeftone, killas, Sec. &c. D* C* 

.4 Ott 



Scdi. i* FOKMATIOIC OF MINEJIAL8. 3 

On the other hand, we know, with a kind 
of certainty, that if the mineral kingdom is al- 
lowed to have exifted before the other two, and 
to have furnifhed them with materials for their 
exiftcnce, it is at the fame time deprived of 
thofe wonderful and incomprehenfible qualities 
of life and production of feeds, the properties 
of the animal and vegetable kingdoms. 

Minerals are here to be defcribed in the ftate 
and condition in which they are now actually 
found : nor are we to enter into the principia, 
or primary atoms, which have concurred to their 
formation, and into which we cannot now re- 
folve them ; fince it may be prefumed that the 
Creator ^ade only one kind of matter, from 
which every thing we meet with in this world 
has been produced. 

Minerals have been defined as bodies that 
grow by the external appofition of particles : but 
this definition, on refleftion, will hardly be 
found fufficient and adequate ; becaufe the cir- 
cles produced by the annual ftagnation of the 
fap in the wood of a tree, and the coats or 
crufts of a ftaladites, are efFeds nearly refem- 
bling one angther. If it fhould be faid that the 
particles on which the yearly growth of a tree 
depends, are not carried by the water, and 
merely depofited between the bark and the 
parts of the preceding year now become folid, 
but that they are juices fecreted from the in- 
terior parts through the pores of the tree ; I 
could likcwife fhow inftances in the mi- 
neral kingdom, that feem plaply to indi- 
cate feme procefs fimilar to the formation 

B 2 of 
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csQcs in a firaiSxired bone; although 
ocIt at a certain age of the rock : 
k^cws whether this obfervation or 
s rx?c hold good alio in the animal 
x-i v^iS^nirle kingdoms r But this ftill remains 
cv 3:r;:u.r i proolem with regard to the mmeral 
kzcg-ion : ici we cannot for this reaibn admit 
5CT *-i-,:aiJrs.^ ff nices ; not to mention that 
w;r hi*::^ iCjcoer reji^ leit, namely Jbrinking 
lie ,'vxr*ATs,'«* iad exfrffflon or Jqueezingj of 
wMch. n::ov-:f will be ikid hereafter. We take 
SCR rrccxx: ptrrh^ of what happens in the ani- 
cr^ .:r:c v^^ciirie kbigdoms, becaufe we are 
Cvr""UvT;r< v^:*?i?c^ to the lime alterations, and 
>icvt:x^ ^^ccii"*^ rltv? g?«i:eK pirt of them, fo 
:;^^c \vt;: cii: rrrjic tcjem with more cafe and con- 
^v.r:wL%x : w-h^i^rrj:> the changes which the mi- 
;:c*:.L k>.\c-vci ur^k^^>^^ are hidden to us, and 
rxV,-; V Lrj::\^ cx^:r.::k> to compleat them. 

I Ci-trtcc :^rcc:c niineml bixlies to be pro- 

Jvcv .\v :ax^ fv^r want of proof; and I do 

:vc k vxv vvhrwrhc r^tils thould have any pre- 

^. t^V^r ;:: t\jL: :x^:V<c^. Native or virgin cop- 

,vx jr .f •^x: ar^ prociKxd in the fame manner 

c:^ :>o tu^jN^i rc;!;* I'hi' water carries along 

vi ^x ;: r^x"^ ::viL:V.>ie particles of lime, cop- 

nV . s\ xVvxrr^ j::^i vkivuts them upon other 

u.v-^v^^, cv:.",^''; >v n;s:a;:<c»f an iittrac^ive power 

^ C.Vv* vV >> :v^ax" alvoration in itlelf^ occa- 

v\xv .^^ :s nx>cxv»* The precipitated parti- 

v\v.< : v^ ^: :hx >;v.;r:^:rj:% very eaiily leparated; 

;^^ : .^ ;^ wv > o: :,nv they cv^hcre very firmly, 

x.^ .;^ x^xv :S Xxvn ;:; th.c native precipitated or 

Zin^ent- 
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Ziment copper [c], which, after it has been 
fome time taken out of the water, is partly 
malleable. The figure which native gold and 
filver have in their rocks or beds, does not prove 
any thing more, than the accretion of iron or 
copper in a metallic ftate into a mofs-like form in 
the poor or rich roafted ores or reguli, does at the; 
furnaces ; it gives us rather an idea, how thofe 
accidents happen, merely by the fhrinking and 
the fudden cooling of their furfaces : and we 
can then alfo begin' to conceive fomething of 
the reafon why cryftals are found in a pebble 
form, or in loofe nodules, as the petrified melons 
of mount Carmelj and the Italian iron ores, in 
form of balls, &c. without being under the 
neceflity of recurring to the fuppofition of a 
melting heat ; if we only carefully obferve 
thofe marks, which, befides, plainly (hew their 
having once been foft, or diflblved. 

Many obfervations and experiments muft yet 
be made before we can determine whether mi- 
neral bodies are at prefent formed, in that large 
claboratory the earth, by the very fame procefs 
as the fituation and circumftances of full-grown 
miner,als feeim to have required. 

The whole flinty clals may be offered to 
evince the truth of this aflertion. We have 
not one obfervation that determines the manner 
of their generation. For if any one (hould 
pretend to have difcovered the quartz cry- 



[c] CstWed Zimetit* copper from its being firft obferved in a 
vitriolic water, called zim:nt^ at Herrengrund, in Hunga- 
ry, D. C. 

B 3 ^ italt 
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ftals [J] in the very inflant. of their fhootingt' 
it might be asked. Whether he only depended 
upon the figure,* or if he had made experiments 
fufficient to convince us, that no calcareous 
earth, either pure or difguifed, was alfo at the 
fame time mixed therewith ? To enumerate 
the many different ways of generation, which 
we have any reafon to fufpedt, does not pro- 
perly belong to this work; befides, it would 
carry me too far from my fubjeft, and might 
alfo furpafs my capacity to explain. 1 will, 
however, by mentioning the following opinions, 
try to animate pcrfons of more experience and 
leifure to the pnrfuit of thefe enquiries* 

Precipitation from or by means of water ^ is al- 
ready mentioned ; as well as a hint given about 
the formation of flints. This laft does not 
fuppofe fuch a foftnefs as that of clay when 
mollified with water ; but a flimy gelatinous^ 
or mucilaginous matter; and confequently, a 
more radical folution, if I may be allowed that 
expreffion ; and this is again to be confidered as 
a different method. 

Another manner of accounting for this for- 
mation of mineral bodies, more generally re- 
ceived at prefent, is that by decompofition [^], 

partly 



[d] The author ufes the term quartz cryftah for the tnic 
crxftals ; for all foreign authors call the figured /pars alfo 
cYyftah ; and diftinguilh them by the name oi /path or fpar^ 
cry Hals, D. C. 

[^] By deJlru£i\on that affs privative (as it is in the origi- ' 
nal) is to be underftood, tliat fome few ores, owing their 
•rigin to decompofition, are formed out of others, which, by 

fome 
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partly by very violent meaus, fuch as fubter- 
rane^n fires, and partly by more mild ones, 
fuch a? the weathering, wafting, or decora,- 
poiinding away ; and by this way we have in-, 
nurnerahk varieties, and new compofitions,^ 
The vitriolic and muriatic acids do not lie dor-N 
mant ; and being once let loofe by the faid 
way of weathering or deftraflion, they do not 
ftqp till they are faturatcd with fomething. 
Where thefe acids cannot penetrate by them- 
felvqs, they ate forwarded by the water, which, 
according to the laws of nature, is almoft con- 
tinually in mption : but the efFe<^s of thefe falt$ 
ought again carefully to be diliinguiflbed frorq 
thoije of;tbc water alone, becaufe this latter afts 
both as, a menftruuca, for inftance, upon the 
calcareous earth ^ and at the fame time by \t% 
vis inertia^ heayinefs and motion, wears off op 
abrades fome particles from folid bodies: car- 
ries them along : and depofits than in other 
places, where thefe particles often acquire a 
different pofition ffpm that they had before. 
Are the Bog-ores produced of decayed mundics, 
although no vitriolic matter is found in^ the 
waters or trafts around them ? or, are they to 
be reckoned a fediment of martial earth dif- 
folved in water alone ? Would it be amifs to 
fuppofe, that a vegetable mould may of itfelf be 



fomc natural operation, have loft one or more of their con- 
ilituent parts. So brown-iron ochre is produced by decayed 
pyrites : Hack-copper^ and that ere called by the Gernnans 
Fahlerz^ 'horci decayed copper-pyrites, &c. Note of ike Edi- 
Jor/rom tbt German tranjlati^n o/^rof. Werner. 

B 4 changed 
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, changed into iron ; fince it is found to yield 
from a grain to about half of its weight of the 
faid metal; as the experiments demonftrate, 
made upon the turf-moors which are at the 
foot of the hills or high rocks in the provinces 
6f Dalarne, Jemtland, and Herjeadalen, in 
Sweden ? or, that certain vapours have pre- 
dominated, and .ftill (hew their power within 
certain diftrifts, where they attack, and fix 
themfelves to fuch matters as are moft analo- 
gous to them ; fo that trees, which have been 
buried in the earth, in fome of its fubverfions, 
have met with martial vapours in Ibrrie parts 
of Bohemia ; the flint-producing principle of 
Longhneagh in Ireland, and at Adrianople ; 
with the inflammable fubfl:ance in the Arata of 
the coal-pits in England, and at Boferup in the 
province of Skone in Sweden? or, that fheils 
tauft, without the deftru6lion of their calcareous 
prhiciples, be changed into a calcareous fpar, 
as at the BaKberg in Skone ; be filled with flint, 
as at Vernon in France, and in Siberia ; or be 
penetrated with marcaiite, as at Andrarum in 
Skone ; or with a green copper ore, as at Jarlf^ 
berg in Norway ? Silver feems to predominate 
at Kongfl)erg in Norway, as the copper does in 
the north part of that kingdom : and the fame 
kind of ftone in which gold abounds at one place 
of the world, may contain none at all at another 
place ; and other fuch examples occur. 

I now leave this important fubjeft, that I 
may not difcover my farther want of know- 
ledge therein ; but I take the liberty, iat the 
fame time, to give this advice to bejginners, 

V/J5. 
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'oiz. not tx> cx)ncludc, that one mineral body is 
produced by another, onl;f becaufe they are 
fituated near one aiiother, if it cannot at the 
fame time be demonftrated by the analyfis, or by 
artificial mutation ; nor to content himfelf with 
making his obfervations only on colledions of 
minerals, or on heaps of ores, but to profecute 
them . to the very worklhop of nature hcrfelf^. 
where they may be made with more certainty, 
though in a narrow compafs; I mean, in the 
very mines, quarries, ancl diggings, of the ftrata 
of the earth. For I myfelf have been aftoflifh-^^ 
ed to hear that the flint is faid to be produced 
by a calcareous fubftance, only beijSaufe: it is 
found in fhe ftrata of chalk in England, and 
in the limeftone at KinnekuUe in the ; proviirce 
of Weftergottland in. Sweden : and I am. farther 
of opinion, that a ftone fepajrated frbm its bed, 
and thrown loofe on the Surface of the earth,, 
does not difcover more-marks of increafe, thai> 
|)ones do wjien difperfed in a church-yard. 

S E p T. 2. 

General divijion of Minerals^ or Foffils. 

The bodies belonging to the mineral king- 
dom are divided into four different clafles : viz. 

I. Earths, are thofe fubflances which arc 
pot dudile, that are moflly indiiToluble in wa- 
ter or oil, and that preierve their conftitution in 
a ftron^ heat [/]. 

2. Salts, 

[/] Earths are infipid, not fpluble in 1000 times their 

y'cight of boiling wat^r, though perhaps water, in Papin*t 

' digeftor, 
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, z. Salts, are foluble in water, and give it 
a tafte ;, and, when the quantity of water 
required to keep them in diffolution is 
evaporated, they concrete again into fblid 
and angular bodies [^]. 
3. Inflammables, are foluble in oils, but 
not in water, and are combuftible [^]* 



I ■ < m\ i 



digeflor, will diifolve fome, ifnotaH, of them; efpecially if 
their furface be greatly increafed by a previous folution iu, 
and precipitation from, fome other menilruunl. In the chain 
cf nature^ they are by infeniible gradation | joined, to the 
faltfl, fo as not to be diilingnifhed without artificial limits* 
Their form is not changed by a moderate heat, nor are thc^ 
diffipated by a violent one. Their fpecific gravity is, to wa- 
ter, lefs than Jto i. Bergman's Sciagraphia^ ^^i- '• 

Walleritis and others, out of a too fcrupuldus attention to 
the externa fades y make Aones one of the gdnera of foiliU, th^ 
confequence of which is, as Bergman juftly obfcrves (Sciag. § 7,) 
•* that a ftone of a certain (ize muft cbnflitute one genusj 
** whilfl the fame, reduced to powder, rouft be placed under 
** another genus, which (hall not be found even in the fame 
**c]afs/' . . 

[g] Salts,- or faline fubftances, are more or lefs fapid, and 
when finely powdered diffolve in at leaft 1000 times their 
weight of boiling water. Theymelt in the fire, which for the 
moft part changes or deftroys them. Berg. Sc. § 20. 

The definition of falts by Dr. Culen feems lefs exception- 
able ; viz. Saline bodies are fapid^ mifcible with water^ and 
not inflamntahle . However the volatile alkaly^ in an aerial flatCi 
is in a certain degree inflammable. Dr, TP'ithering. 

N. B. The flady of Minerva logy, according to the great 
. Bergman (C^. § 24.) (hould begin by acquiring a good know- 
ledge of the nature and properties of faline bodies ; for, un- 
acquinted with thefe, fays hjc, our knowledge of other bodies 
niuft be exceedingly imperfecSt. The Ed. 

Xh"] Inflammable foflils abound with phlogifton, do not 
unite with w^ter, but when pure dilTolve in oils : expofed to 
the fire, they fmote, ganerally inflame, are for the moft part 
confumedy and ibmetimes tdtilly vaniih. Berg. Sc. \ 22. 

4; Metals 



Sca.^; DIVISION OF MINERAL^; II. 

4. Metals, are the heavieft of all bodies 
hitherto known [/], fome are malleable, 
and fome can be decompounded; never- 
thelefs, in a melting heat they can again 
be recovered, or brought to their former 
ftate, by adding to' -them the phlogiftou 
they Idft during their decompofition [k]. 

SECT. 



^0m 



[/] Metals when perfect do not diflblve fit all m water ; 
only a few of them in oils, and then only when in part de- 
prived of .their phlogifton. They are the heavieft of all 
known fubftances, the lighteft of ihem weighing more than 
fix tinoes- its bulk of water. They melt in the fire, with a 
fiiiniog fur^ce : and, in clay vefiels, the furface is convex* 
Bcrg,?c»|23. 

£|] Her^ occurs the fame difficulty in regard to the defi» 
oittoQS^ as was before (Sed. i.) obferved, becaufe thefe enu« 
liberated clailes are likewife blended one with another ; and 
therefore fome exceptions muft be allowed in cJVcry one of 
them : for inftaoce, in the firft Clafs, the calcareous earth is 
in fome raeafurcdiflblublc in water» and pipe day, with fome 
others, diminilh fomewhat in their bulk, when kept for a 
long time in a calcining heat. In the third Clafs, the calx of 
arfenic has nearly the. fame properties as falts ; and there is 
no poffible definition of fait, that can exclude the arfenin, 
though, at the iamt time, it is impoiBble to arrange it elfe- 
where than among the femi-metals. In the fourth Ciafs it is 
to be obferved, that the metals and femi-metalsj perfe6l or 
imperfecSt, have not the fame qualities common to them all ; 
becaufe fome of them may be calcined, or deprived of their 
phlogifton, in the fame degree of fire, in which others are not 
in the leaft changed, unlefs particular artifices or proceffes 
are made ufe of: fome of them alfo may be made malleable, 
when others areby no means to be rendered fo. That con- 
rex furface metals take after being melted, is a qi^lity not 
particularly belonging to them/ becaufe every th%^ that is 
perfeftly fluid in the fire, and has no attradion to the veflTcl 
in which it is kept, or to any added matter, takes the fame 
figure i as we find the borax, fal fufibiU microcofmicum^ and 

others 
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SECT. 3. 

Tbe firjl clafs Earths. Lat. Tcrrae. Sw. Jor- 
darter. French^ Les Tcrres. Germ. Erdarteh. 

EARTHS, are thofe mineral bodies which 
are not dudile ; for the moft part not diflbluble 
in water or oils ; and that preferve their confti- 
tution in a ftrong heat [/]. 



others do, when melted upon a piece of charcoal : therefore, 
with regard to all that has been faid, it is hardly worth while 
to invent fuch definitions as (hall include feveral fpecies at 
once ; we ought rather to be content with perfedly knowing 
them feparately. However, as this is to be an Effay towards 
forming a Syftem; I have endeavoured, in mofl parts, to fol- 
low the ufual rules. The jfuthor. 

[I] in a Jirong heat'\ without melting, Yikz'metah ; though 
earths may fometimes vitrify, and become glafs, by flrong 
heat ; nor flying or vanifliing away, like bituminous fub- 
ftanccs : that, notwithftanding they be reduced to the fineft 
powder, yet are not foluble, i\\itfalt5y in open veflels, though 
in a quantity of boiling water 1000 times their weight; nor have, 
like them, any tafle when applied to the tongue ; and, finally, 
they are fpecifically lighter than five times their weight of 
water, as abovefaid in note / to § 2. 

Earths however arc, in many inftances, fo far of a faline 
nature, as to be foluble by means of Papin's digcllcr. This 
holds good even in regard to Quartz. Indeed in the itate in 
which earths are found in the ground, they are almoft always 
combined with an acid, and are therefore in fa6l, according 
to their different natures, fo many earthy Jalts. Thefe are 
alfo call^ middle fait s (fales medii terreftres), being combined 
with folii^ falts ; but of thefe hereafter, in the ftcond clafs 
of this EiTay. Ed. from Bcr^. 

Thefe 
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Thefe Earths (§3^) are here arranged ac- 
cording to their conftituent parts [«f}, as far as 

hitherto 



[ml The Author means to treat of earths under fo jnany 
heads, as there are primitive or iimple earths ; viz. fuch at 
cannot be decompofed, nor changed into one another; or 
undergo any real tranfmutation, by any means whatfoever as 
yet known. Modem difcoveries have however reduced their 
number to near the half there reckoned by the noble author. 
It appears^ by the numerous and moil accurate analyfes of 
mineral bodies, made by that great pkilofopher Sir Torbern 
Bergman » Profeffor at Upfal, that there are only Jhe^ or at 
moft JtXf primitive or fimple kinds of ear^h. The following 
are his words, in a letter to Dr.Troil, written in 1776, aad 
printed in 1780, among thofe of this laft, on the fubje^t of 
Iceland : ** I have,'* fays that eminent chymift, ** for feveral 
*'' years pail, endeavoured to difcover the number, as well at 
** the nature, of the original kinds of earth. In the year 
** 1758 Mr. Croniledt counted nine: if he had lived longer, 
** for the benefit of the fciences, he would no doubt have 
** redlified this account." The following are the fame Profef- 
for*s words, in his Sciagraphia, lately publiihed (in 1782) 
§ 83, and following. " Before we can underiland the nature 
** of earths, we muil know their component parts. Thofe 
*• earths, which cannot he further decompofed, we call pri^ 
** mltive ; and thofe which confiil of two, or more, of thefe in- 
*• timately united, derivative. By this union we do not mean 
** a mere mechanical diffulion, at leafl not fuch as can be dif- 
** tinguifhed by the eye, as is the cafe in ilones ffaxa,) 

'* It is evident that the primitive earths will conilitute fo 
" many natural Genera, and different mixtures of thefe the 
** Species. 

** They who would make feveral Genera out of one pri- 
** mitive earth, mnft feparate the glalTy, red, white, horny 
** filver ores, and other different compofitions, into as maqy 
** Genera, or elfe a(5t inconliiteiuly with their own priij- 
*' ciples, 

" At prefent we only know five primitive earths. They 
** who reckon fewer, reil their opinions upon fanciful meta- 
f* morphofes unfupported by faithful experiments. As expc- 
** riments teach us that there are five primitive earths, it is 

*' evident 
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hitherto difcovercd ; and are divided into nine 
orders \m\ 

SECT. 



<« evident that the fpecies arifing from the mixture of thefc 
** cannot exceed twenty-four, viz, lo double (confifting of 
** two earths) 6 triple, 3 quadruple, and the j primitive. 

** Although thefe different mixtures aire poffible, and pro- 
*' bably do exift, they have not yet been all found. The 
** natural compofitions of acids with the earths, forming fub- 
*' fiances not folubl* in 1000 times their weight of boiling 
*^ water, and which may be called faline earths, muflbe added 
** to the fpecies, as they are certainly chemical combina- 
*• tions. 

" The primitive earths hitherto dete6:ed are, 

«« TERRA PONDEROSA, or heavy earth. 
** CALX, - - - calcareous earth, 
♦'MAGNESIA, - . magnefia. 
** ARGILLA, - - argillaceous earth. 

** TERRA SILICEA, filiceous earth, 

*' And we muft believe thefe to be primitive, until it fhall 
•* appear, by proper experiments, that they maybe feparated 
*' into others llili more fimple, or changed into one another 
•' by art. 

♦* Thefe arc firft tobe confidered in their greateit (implicity 
** and purity, although nature never prefents us with fuch, 
** nor can they even by art be rendered abfolutely free from 
** all heterogeneous mixture. Water and aerial acid readily 
*' unite with the four firft, and v.hen expelled by fire, a little 
''**ofthe matter of heat is added, and remains until driven 
** out by a more powerful attradlion. But in this flate they 
*' pofTcfs a degree of purity not Co be attained by any other 
<' known method. Therefore it is nccelTary to examine them 
•* when fuiRciently burnt, in order to diftinguifli better what 
•* properties depend upon adhering heterogeneous mat- 
•* ter«/' 

To the above five kinds of Earth, ProfeiTor Bergman add- 
ed, at firil the Earth of Gcms^ as being of a different kind : 
but he found afterwards, that all gems, the diamonds except- 
ed, are compounded from feme of the above earths, and 

may 
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« 

S E C T. 4. 
General Properties of Calcareous Earths 

C LA S S I. 
First Order, 

Calcareous Earth, Chalk. Lat Terra Cakareaf 
Sw. Kalk-Jord, Brann-Jord, Krita. 
French^ Terre Calcaire, Craie. 
Germ. Kalckartrige erden, Keide, 

Specimens of this earth, when pure and 
free from heterogeneous matters [»], have the 
fbllowing qualities common to them all \o\ : 

I. That 



may be iaid to belong to the jirgUlaceous kind, becaufe^ thia 
is the moft predominant of their component parts. Never* 
thelefs the generality of mankind have from immemorial time 
been apt to confider precious flones, as of a diflin^ and fu* 
perior rank, among mioeral produdtions, on apcount of their 
brilliancy, fine colours, and gi'eat hardnefs : and on this ac- 
count they dcfcrvc to be feparately treated of in a fyilerii of 
Mineralogy. As to the earth of diamonds, aljthough its. cha- 
ra^eriflical properties are as yet unknown ; it is however well 
afcertained, that it does not belong to any of (he five kiads 
of earths already mentioned. See Bergm. Ofujc^ Dc tejrr^ 
gemmarum. t9m. 2. pag» 72, l^folU The Ed. 

[»] Ar calcareous earth united to .the aerial acid,, k fouzKl 
nativ requires but little trouble to ])|ve it pyfc* i^et 

fcledtc pi:;C2S of chalk, reduced to fine powder, be re- 
peatedly 
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1. That they become friable, when burnt 
in the fire ; and afterwards fall into a white 
powder [p]. 

2. That their falling into powder, is pro- 
moted if, after being burnt, they are thrown 
into water, whereby a ftrong heat arifes, and a 
partial folution. 



peatcdly boiled in pure water : this diflblves any calx, or mag* 
nejia falita^y which it may contain. This done, it holds no 
heterogeneous matter, but what mechanically adheres to it, 
the quantity of which is generally extremely fmall. If wc 
defire to be free from this likewise, diffolve the wafhed chalk 
in di(Hlied vinegar; precipitate with volatile alkaly; and 
after wafliing the precipitate well, dry it. Berg. Sc. 

[0] The fpecific gravity of calcareous earth thus purified, 
h 2,720. 100 parts of it contain about 34 of aerial acid, 
II of water, and 55 of pure earth. 

Acids unite with it eftcrvefcing, and a centenary {centena" 
rlus) excites about 22 degrees of heat. The vitriolic acid 
forms gypfuTTiy difficult to diffolve, (59). The nitrous and 
muriatic acids form deliquefcent falts (§§ 60, 61), and the 
acetous acid i^vn\2intn\. chryftals. Berg, Sc, § 93. 

[p] Pure calcareous earth does not melt in the fire, but 
lofes iVtt of its weight. It diffolves in 700 times its weight 
of water, generating heat. Acids diffolve it, producing^ 
from a centenary^ 252 degrees of heat, but without any effer* 
vefcence. This laft circumftance may be beft obferved by ini- 
merging the burnt earth in water, to diffipate a part of the 
heat, which would otherwifc make the acid boil. The water 
likewife expels the atmofpheric air from the pores of the lime. 
In this fituation, if nitrous or muriatic acid be poiired upon 
it, and if it was previoufiy well burnt, no effer vefcence will 
take place. The folution proceeds (lowly, but the faturatioa 
becomes as perfect as if the calcareous earth had been in a 
mild ftatc. This burnt earth, or limc^ expels the volatile alkalj 
from fal ammoniac in a cauilic flatc, and it diffolves y^/^/'ur; 
but thit compound is feparated upon the addition of any acid^ 
even the ii#r/0/i Bcrg.Sc §93. 

3. They 
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6. They melt e^fily with borax into a gkfs, 
which fufFers inpreifions in a degree of he^ 
below Ignition. 

7. They likewifc fufe into a glaf^, with fal 
fufibile microcofmicum with an efferverence ,[/]• 

8. Flufs^fpat ipaelts the moft readily of aU 
kinds off iftcMies, with the calcareous,, into a cor- 
xofive glais or flag \u\. . 

9. They;have alfo fome power of reducing 
certaia f^jbtallic earths j or calces; for inftance 
thofe of lead [w] and of bifipauth : and like- 

. . . wife. 



Vf\ih pbofphoric acidy it forms .the earth of animal hcnesy 
nailsy hairSy horns, &c. This was difcovered ia Sweden hy 
J. G. Gh'ah, but a few years ago. Fal^r^ 

With the acid of vinegar it cryAalifes into a> neutral fait, 
which does not deliquefce like thofe produced by the muriatic 
and «/Vro^ acids. Berg* 

[t"] It' is to be underftood that this effervefcence is alfo 
made wiih hoyax, as well as with this fid fufihile micra^ 
cofmlcurn ; and it is alfo to be obferved thnt the glaffes made 
U'ith thefc falts, are quite colourlefs and trzlnfparent. The 
Author. 

N. B, .Thefe glafs-beads are tranfparent only whilfl they 
are hot*; ^utas foon as they cool, they become opake. There 
18 howe\^r a remarkable phenomenon to be noticed ; viz. that 
if the liot- bead is thrown into melted tallow, or even into 
warm water or any other warm liquor, it preferves its tranf- 
parency.* ^he Editor from Bergman, de tuba ferruminatorio^ 

[ul Cvrrofive, becaufe certain vitrifications of calcareous 
earth, particularly thofe made with calx of lead and fparry 
iluor, cat through the crucibles. Werner. N. B. This muft 
be totally attributed to the folvents : Glafs of lead being the 
mofl: a<aive of all fluxes, and the fparry- acid, which is one of 
the conftituent parts of the fparry fiuor, is already known to 
corrode even glafs velTels. The Edit. 

[w] This is to be undcrilood, when calcareous earth ia 
combined with aerial-acid :-\Xvx^ calces of lead are in fome 

meafure 



wife, though in a lefs degree, thofe of copper 
and of iron : thiis 

10. They, do in this lafl: mentioned cafe (ar- 
ticle 9), as well as in other circumftances, re- 
femble j^aW alcaline falts^ from whence alfo this 
whole kind is very often, and properly, called 
alcaline earths. 

1 1 • This earth is common to all the three 
kingdoms of nature. For it is found in the 
bones and fhells of animals \x\ as well as in 
the aihes of burnt vegetables ; it muft, confe- 
quently, have exifted before any living or vege- 
table fubftance; and is, no doubt, diftributed 
throughout the globe, in a quantity adequate to 
its univerfal ufe. 



meafure reduced by chalk, but not at all by lime ; and this 
evidently proves, that they receive phlogifton from jixed air 
or aerial acid^ which is a compound of pbUgifton and dephlo- 
gift'icated air. Kirwan* 

[^] Mr. de Morveau has evidently proved this earth to be 
calcareous^ and that the abforbent earth fuppofed by MefTrs. 
Sage, Rome de Tlfle, &c. is nothing more than a mere cal- 
careous earth. See his Memoir infer ted in Journ. de Phyfique 
for March i;^^. The Edit. 



C 2 SECT; 
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S E C T- 5. 

The calcareous earth is found, 
I. Pure [li], 

I . Loole, in form of powder, agaricus mine-^ 
ralisy or Ide lutiof \w\ 

a. White, is found in moors and at the hot- 
torn of lakes, at Reden in the province of 
Jertitland, at Timmerdala in Weftergott- 
land : and alfo in the provinces of Smo- 
land, Oftergotland, and ifland of Gottland 
in Sweden \^\ 



[//] It appears from what haS bden ibid in the preceding 
f©«Stion, that as far as we know, pure calcareous earth is not 
found native. The fpecimens of this divifion confift chiefly 
of the calx aetata or calcareous earth combined with ^he aerial 
acid or fixed air. But the following fpecies, mentioned by 
XValleHus, may as well be noted here. 

I. Calx nativa IVallerii^ vel terra aceldama. I 

This calcareous earth hardens immediately frith watcr^, 
as quick lime does. 

Calx Balnci Bathctijts. It is found at Bath in England : 
cffcr\'cfces with cold water t and when mixed with brim- 
ftohc, forms a liver of fulphUr. 

Calx nativa Panormhayia. It is found near Palermo in 
Sicily, and is called wajher^s earth ; when mlxad with 
water it does not eflfervcfce, but confolidates into a hard 
mafs," iralU N". 4. page 31 & feq. vol. I. 1778* 
[«;] This is a miftaken name, taken from the Swifs word 
Months which lignifies mbuntaln^ confounded with the Ger- 
man word mond^ which fignifics moon^ The German name of 
this earth is bcr^milch^ mountain milk, IVern, 

[x'] The white tnin/'ral agarl:^ fo called from its fineneft 
ftnd light ncfs, refembling the vegetable agaric, is found in 
fwamp or pvat moors, in England atid Scotland * as like* 
wife in the HfliireB of the free-llone quarries of Oxfordfliirc, 
Northamptonftiire, &c. but the red and yellow foi:ts I never 
heard of in England. Di C 

K Red 
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b. Red is alfo found in Gottland. 
r. Yellow, is found at Timmerdala, in Wef- 
tergottland \y\. 

SECT, 6. 

IL Friable and coherent, Solida FriabiUsj 
Chalk, Creta. 

a. White Creta alha^ is found in England, 
and France, and in the province of Skone 
\\\ 3weden, in which Uft place it is only 
found adherent to flint : in the two firft 
kingdoms there are large ftrata of this fub- 
ftance, in which flint is imbedded. This 
feems to indicate, that the loofe flints, or 
thole difperfed oq the furface of the earth. 



\\ " ' - ' 



. f^j This kipd of e^rth feems to be an impalpable powder 
of mouldered limcftones abraded and collected by the waters, 
and is therefore common in the neighbourhoods where limc- 
ftones are found ; and if the ftone is at ibnie diftance, which 
is fometimes the cafe, ftill nothing contradictory appears in 
this opinion of the origin -of this fpecies ; iince in that cafe 
it has onjy been carried farther by the greater rapidity of a 
ilronger current of water, When this earth is found in the 
clefts of rocks, it receives nnore pompous names, fiKh as Qur^ 
Lac Lunay &c, &c. It is conveniently burnt into lime, if it 
is previoufly prelF^d i^tq moulds, that it may better cohere : 
it is in its native llate, ufed for white-wafhing; but eafily rubs 
off by the lead touch. At certain places in the province of 
Smoland in Sweden, there is found in the moors a white earth, 
which, by its external appearance, refcmblqs the fj^cies hore 
del'cribcd ; but it does not fliew any n:\arks of effcrvefcence 
with acids, nor does it burn into lime. It were to be wilhed 
that thofe who have an opponunity of getting any quantity 
pf this latter earth, would undertake to examine it better, 
Akih. 

C 3 have 
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have been by fome caufes carried from 
their native beds j but, as yet, no one can 
prove, that chalk and flint arc of the fame 
conftituent parts. 

Chalk is, however, a vague name, and 
applied to other earths ; w^hence we hear 
of chalks of various colours : but I do not 
know of any which are of a calcareous 
nature, except the kind here defcribed, 
and of which there are no other varieties, 
otherwife than in regard to the loofenefs 
of the texture, or the finenefs of the par- 
ticles. 



SECT. 7, . 

III. Indurated, or hard, Terra calcarea tndu" 
rata^ lime-ftone, lapis calcareus. 

A. Solid, oF no vifible particles, or not gra- 
nulated, particulh hnpalpabilihus . 
This kind varies in regard to hardncfs and 
colour ; for inftance, 

a. White, chalk-flone^ from Hull in England. 

b. Whitilh Yellow, is dug at Ballberg in 
Skone in Sweden, and in the Venetian 
territories. 

€. Fkfh-coloured, found in loofe maffes in 
the corn-fields in the province of Upland 
in Sweden. 

d. Reddifh-brown, found in the ifland of Oe- 
land, the province of Jemtland, at Rett- 
wick in the province of Dalarne, and at 
Kimnekulle in the province of VVefter- 

gottland in Sweden. 

.4 ,€. Grey, 
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e. Grey, at the fame places. 

f. Variegated with many colours, found in 
Italy, at Blankenburgh, and many other' 
places, and is particularly called Marble [ss]. 

g. Black, in the province of Jemtland in 
Sweden, and in Flanders. 

SEC T. 8. 

£. Grained or granulated limeftone, haph 
calcareus - parti culis granulatis . 

I. Coarfc grained and of a loofe texture. 
This is called Saltjlag in Swedilh, from its re- 



[z] Though it ruay difpleafe many, yet I muft own, I can- 
not find any charadlers whereby a marble is to be diftinguiflied 
from a limeftone ; and I infifl upon it, that nothing but *thc 
colours and the texture of the particles diflinguifli the kinds 
of limeftone. But as Nature has eftabliftied no rank by co- 
lours, and has made all folid limeftones equally capable of a 
polifh, before they are fpoiled by decaying or deconnpofing, it 
is, therefore, out of this fpecies of folid limeftone, that fuch as 
ftrike the fancy moft, ought to be chofen for ornaments, under 
the name of Marble. 

It belongs to the fubterranean geographers to examine, if 
this folid limeftone is ever found otherwise than in ftrata, and 
without being mixed with any heterogeneous bodies, that 
Hkewife have been changed into a calcareous fubftance. Here, 
in the northern parts of the world, it is only found in fuch a 
manner as ftiew^ it was formed in ftrata, by water's taking up 
and carrying its particles, and afterwards depofiting them in 
form of a fediment, juft as a flime or mud (which confifts of 
the fineft particles of pounded rocks) gathers together at the 
ftamping mills ; and as they are thus formed m the water, 
there always are heterogenous parts along with them. Thefe 
heterogenous fubftances .ar$, however, in too fmall a quan- 
tity, to be capable of having changed the whole mafs into a 
calcareous lubftance (as fome pretend) j not to mention thole 
circumftances, which, in other refpedsj make fuch nn opinion 
very improbable, jiuth. 

C 4 femblance 
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femblancc to lumps of fait, and is found in the 
fdver mines at Salberg, in tjie province of Weft- 
manland in Sweden. 

a. Reddifh yellow, 

b. White, both theft varieties are fpund in 
the mines of Salbprg. The grained flux 
Ipar is alfo fometimes called Salt-Jlag. 

.2. Fine grained. 

a. White, found at Salberg. 

h. Semi-tranfpareut, from Sqlfatara in Italy, 

in which native brimftone is found. 
3. Very fine grained. This is conamon lime- , 
ilpne at Salberg. 

c. White and green, from the mine at Sair 
berg called Storgrufwa. 

h. White and black from the mine at Sal- 
berg [^], called Herrjians Botln. 

S E C T. 9. 

C Scaly limeftone, lapis calcareus particulis 
fquamojisjive fpatoJtSj \t\fpathafeis. Ltrn/len. 

I. With coarfe or large fcales. 
a. White, found at Garpenberg, a copper 
mine in the province of Dalarne in Swe- 
den. 
It is likewife found at Tunaberg, a copper 
inine in the province of Spdermaiiland ; bui; 
with thcfe different qualities, that it Ipfea in a 



[tf] This fpccicf ha^ often as beai^tifiil colours as thofc 
commonly called marbles ; but the texture and coherency of 
its particles will not admit of a good polifli. *The Author^ 

calcining 
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calcining heat forty per cent, of its weight; and 
expofed to the air, acquires a brownifh efloref- 
c^nce, a figu that it contains fome iron, and 
is a medium between a limeftoue and the white 
iron ore called JiahUdcmc ; it does not excite 
^ny efFervefcence with acids in its crude ftate. 
6^ Reddifh yellow, from Finland, 
jt. With fmall fcales. 

tf. White, from the parifli of Tuna in Da- 
larne, in the marble quarries at Kolmor- 
den in the province of Oftergothland, the 
parilh of Lillkyrke in the province of Ne- 
rike, and at Remito and Pargas in Fin* 
land. 
3. Fine glittering or fparkling* 
^. White, from Carrara in Italy, and Pargas 

in Finland. 
p. Of many colours. This variety makes out 
a great number of the foreign marbles [^]. 

SECT. 10. 

2). Lime or calcareous fpar. Lat. Spatum 
palcareum. Sw. Fr. and Germ. Spath. 
I . Of a rhomboidal figure. 
a. Tranlparent, or diaphanous. 



[b'] This fpecies of limedoqe takes a good polifh, and is 
therefore ufed as marble whenever it is found of a fine co- 
lour. 

It is befides to be remarked, that the grained and llaty 
limeflqnes (fe6t. 8 and 9) are either found in veins, or elfe form 
whole mountains, without fliewing any {Irata, or figas of pe« 
tr^fiidions., jlutb^ 

I. Refrading 



i» Refia^dng fpan LiZf. Spatum TJlandicunu 
Shu. Dtibbclfteini Germ. Doppel ftein. 

Thb reprefents the objedls, feen through it, 
double [c]. It is found at Brattfbrfs, an iron- 
mine in the province of Weroneland^ in Swit-» 
zerland, and Iceland [d]. 

z. Common fpar, which fhews the objeft 
fingle, 

I. White, or colourlefs. 

2* Yellowifh and phofphorefcent [e]. This 
is found at Jontifwando in Torneo Lapp- 
mark in the Swedifh Lapland. 

^. Opaque » Spat am romboidale opacum. 

I. White, is found in many places, moftly 
in clefts, and among cryftallifations. 

%. Black, from Winorn at Kongfberg in 
Norway. 



[c\ I have found various pieces of the Derby(hire-fpar, 
through which the light of a candle formed many images, 
ibme (hewing 8, fome 12, or 16, and even more images at once. 
Roch-criflal is well known to have alfo a double refradion, 
of which property Mr, Rochon, of the Royal Academy of 
Sciences at Paris, availed himfelf to make a new kind of micro- 
meter for adxoDomical obfervations* And laflly Mr. Fromond, 
profefibr of natural philofophy at Milan, has lately obferved 
the fame effedt of a double refradtion in common plate-glafs, 
whenever many parallel lines have been cut in its farface, by 
a di<imond, at the diftance of one five hundredth, or one thou- 
fandth part of an inch from each other : I have myfelf feen 
a piece of plated glafs cut in this manner by the fame gentle- 
man, which produced the phenomenon abovementioned. Rdit* 

[^] Its fpecific gravity is 2,720. 'Newt, and fValler. 
■ There are vafk quantities of refradting fpar (a variety of the 
Ifiandic) found in the lead mines of Derby(hire, Wales, anc| 
many other parts of England. Z)» C. 

[^] This fpecics probably contains the fpar-ry acid; if fo, 
it bekiDgs to thofe in fed. 22. Fabr* 

3. Brownifti 
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3, Brownifh yellow, at Salberg. 
I . Foliated or thin plated fpar, Lamellofiuru 
Thia has no rhomboidal figure, but breaks 

into thin plates fo placed as to be not unlike 

fheets of thin paper, laid over each other. 

a. Opaque white, Spatum lameUofum opacum^ 
from Winorn at , Konigiberg, and Scara- 
grufvan at Egeren in Norway. 

SECT. II. 

£. Criftallifed calcareous fpars [/]. fpar dtu- 

fen. 



[/J The name fpar is very well known, and only ufed to 
determine a certain figure, viz. when a ftone breaks into a 
rhomboidal, cubical, or a plated form, with fmooth and po- 
liihed furfaces, it is called fpar ; and as it is thus applied to 
ftoncs of different kinds, without any regard to their princi- 
pies, one ought neccffarily to add fome term to exprefs the 
conflituent parts at the fame time as the figure is mentioned ;. 
for inflance, Calcarepus Spar, Gypfeous Spar, Flux Spar, 
Shorl or Cockle Spar, &c. This term, however, is not ap- 
plied but to earths, and fuch ores as are of the fame iigur« 
as the Lead Spar, &c. 

All cryftallifed fpars, when broken, fhew the fparry figure 
in their particles, and the cryftallifation is to be afcribcd' to 
the empty Ipace left by the contradion of the fparry principle: 
fuch holes filled with Drufen of fpars, are in Swedifh called 
Drake ^ or Drufe-hol *• 

The figure of the cryflals varies more in this ^;enus than in 
any other, for which no reafon can be alligned ; it ought not 
to be afcribed to falts, as long as the prcfence of any fuch can- 
not be proved : but there are ftrong indications t<> fufpedt, that 
other fubftances may likewife have received the name property 

* The name of fpar is never ufed with fuc'h a latitude in 
our language. Thofe of this tiakey rexture we fe, by our for- 
mer writers, as Grew and Woodward, called t?Jcy fpars; but 
that term now is juftly exploded. D, C. 

to 
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fen [g]. Lat. Lapis calcareus cryftallifatus. 
Swed. Spat-cryftaller, fpat drufer. Fr. Spath 
cryftallife en groupes. Germ. Spath qryftallen, 
^ath drufen. 

It. is contained tinder fcvcral planes or fides, 
from the relative pofitions of which many dif- 
ferent figures arife, that have not all been fully 
cbferved, nor can they be exactly defcribed. 
The following are therefore mentioned, only 
as inftances of the moft regular and common 
kinds, viz. 

I . Tranfparent, fpatum drtijicum diaphanum, 
a. Hexagonal truncated, cryftalli Jpatofi bex^ 
{igoni trtmcatl. This is found at the Hart? 



to afTume an angular furface on certain occ^fions. See Mr. 
Cronftedt*s IntroduAory Speech at tl^c l^oyal Academy. of 
Sciences at Stockholm. 

Befides, the confideratiop of thofe figures is a thing of mor« 
curiofity than of real ufe, becaufe no miner has yet been able , 
to make any conclufion i^elative to the quantity or quality of 
the ores, from the difference of the figures of fpars found 
along with them ; and the grotto makers never take any no- 
tice of the angles or fides, but think it fufficient for their 
purpofe, if they make a fine or glittering appearance at a dil- 
tance. 

It would, nevertheleft, be well if any one would take upon 
himfelf the trouble to obfcrve, whether each fpecies of fpar 
has not a certain determinate number of figures or fides, with^ 
in which it is confined, in its accretions. This has hitherto 
been impofliblc to do, becaufe all fpecies of fpars have bceq 
confounded together, without regard to their different princi- 
ples : thoughj for my part, I do not think it of any great con* 
fequence. jiuth. 

[^] I have adopted this German term of Drufen into our 
Englifli language, for a clufter of regular figured bodies, as 
a groupe conveys the idea of a clufter only, whether regular 
•r of indeterminate figures. 2). C, 

c ia 



S^£):/t2; CALCARKOVS £A&TH$« 2^ 

in Germany, and at Jonufwando in L#ap- 
land. 
b, Pyr^mxd^ls^ pyramidales. 

1. Dog^ s-teeth J pyramiJales Ji/iiftSit\ Found 
at Salberg, and in the iron mines at Dan* 
nemora in the province of Upland. 

2. Balls of cry ftallifed fpar, pyramidales xon* 
creti [6]. 

Thefe are balls which confift of concentric 
oftaedral pyramidal fpar cryftals, they, are found 
at Rettwick in the province of Dalarnc and 
other place3* . ; 

SECT. 12. 

I 

• - V 

F. St^laftitical Spar, Staladiites Calcanus. 
* Stalaftites, Stone Icicle, or Drop-ftone, 

This is formed from water faturated with 
lime, which, while running or dropping, depo- 
fits by degrees the calcareous earth which it has 
carried along with it from clefts of rocks, or 
from out of the earth. It is therefore common- 
ly of a fcaly, though fometimes of a folid and 
iparry texture. Its ipxternal figure depends on 
the place where it is formed, or the quantity of 
the matter contained in the water, and other 
like circumftances. 

I. Scaled ftaladites of very fine particles, 
Jialadiites tejlaceus partieuUs impalpabllibusm 

a. Of a globular form, 5. tejlaceus glabulofus^ 



[h'] The concave figxired fpar balls in the quarries of 
Somerfetfhire and other counties in England. Such balls of 
freeflonc are not unfrequeutly found. i>. Cn 

I. White, 



-!« Whkcy tbjd peasftime from Carlsbad, in 
Bohemia. 

2. Grey, Pifolitbus^ OoHsbusj ^om Gottland 
f ' \\x Sweden [i]/ 

A IfeUow, in the form of a cone, Coniformis 
perforatus. 

I. White, is found every where in vaults 
made with mortar, and through which 
water has had an opportunity to penetrate ; 
and alfo in grottos dug in rocks <)f lime- 
Aone*. 

r. Of an indetermined figure, figufa incerta. 
Sinter. From the cavern called the Bau- 
nlans-hole in the Hartz, cibe aquedufl: at 
Adrianople,.m Italy, and eUewhere*. 

^. Of coherent hollow cones, Conis concreth 
exeavatis. Of this kind is a ftalaftitical 
cruft which has formed a ftratum, or ra- 
ther filled a fiflure between the ftrata of the 
earth at Helfingborg in the province of 
Skone ; it is of a very Angular figure, re- 
fembling conical caps of paper placed and 
fixed one in another, diminrftiing by de-' 
grees both in height and other dimen- 
fions [*]. 

• • 

[/] Alio the Haiimlites, from its refemblance to the roes 
or (pawn of fiih* It hM been exhibited by authors as petri« 
fied roei. The Ketton freefone of Rutlaodfiiire is a re- 
markable ftone of this fort. D* C, 

[A'\ Thii fpecies is Hkewife found in the neighbourhood of 
Peterwalde, in Lower Saxony. Brun. 

* £Q)ecialIy IB all hot baths. Brun. 

2. Solid 



2. Solid ftaladites of a (parry tcxtmc^ ^fialac^ 

tites folidus fartittdh fj^t^fis [/]•- 
iu Hollow, and in form of a cone, conifomds^ 
1 • White and fcmitrahr^rent froin Chace- 
iliite near Rouea in France [xpyj. 



» . ■ It 



f/J In making lime-water {aqua calds v'fOa) one may ob^ 
ferve how the lime gathers, iirft like a pellicle 4>n the furface 
T>f the w€tt^r^ and afterwards, wh6n this breaks,' fidlstlown txk 
the bottom in form of a fcaly iediment^ 'whidi is called £re* 
mar 4:alcU.: after th^it, a new {ieUi<Je is formed, ; which like* 
wife Falls ^pwn ; aad in this manner it continues for a loa|r 
while, although the "Ume'-w^ter had before beieh palTed thro* 
a ^Itre. This we may alfd imagine to be the way in which the 
^'orks of ^9ture are perferq:>cd :: whence the ilala^tes com- 
monly is of a fcaiy texture, or at leafi: difcpvers fome tendency 
towards it. But a ftaladites of a fparry texture, fuch as 
above-mentioned from Rouen, niay be fu^pofed to be owing 
to a ntttre topiaos principle (ioncurrmg ^ati^ec : «ad ia the 
fame manner the fparry limeftone and its cryflaili(attons feem 
likewjfe tohave been. prod wcod^.fmce they, .as. far as I know, 
are only found in clefts, whicTi, when they have been tilled 
iip With ft ftony matter, the Swcdifli miners call Kljfter^ and 
Gangur or Veins. In regard to this, the fiaUdtites, the fparry 
limeAojl^, and alio its c^y^Uifatioos, might all be ranked un- 
der the fame title in a fyftematical defcription, as very lit- 
tle -different from one -another, if it w^s net necefl^iy, in de<- 
icribing mines and other works, to give them their feparate 
names: b^caufe it is' certain, that a piece which is broken 
from large fpar-cryftals, or from fparry ftalaftites, mayinii 
cabinet liaTs extremely well for a common- fparry limeftone, 
withckit leaving any fufptcion of its former^^gure, before it 
was broke. The jiuthr^ 

[m] 3. Solid {bla6tites,: of a radiated texture. 

«. In form of corals. * 

1. White, abounds in- the caverns of the fteel-raines hi 
Upper StiHa, and more fcarce in the fliaft of BackeH^ 
near Chenmitz in Hungary. Brun^ 



SECT. 
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• • . • , ^ ■ 

• i » ■ • f 

^. Calcareous earth, combined with vitriolle 
acid, Plafter-ftone. Parget. ,Laf. Terra calcarea 
acido vitrioli faturata. Gypfum. Sw. Gyps af- 
ter, Fr. Gypfe. Platre. Germ. Gypfarten [«}. 
This is 

!• Loofer and more friable than a p\ire cal- 
careous earth* .. 

2. Either crude or burnt, it docs not excite 
any effervefcence with acids, or at moft it 
effervefces but in a very flight degree, and 
then only in proportion as it wants fome 

'of the vitriolic acid to compleat the fatu- 
ration. 

3. It readily falls into a powder in the 
fire. 

4. If burnt, without being made red-hot, its 
powder readily concretes with water into 
a mafs which foon hardens ; and then 

5. No heat is perceived in the operation. 



wmmmmmt 



[»] Plafler contains about half of itf weight of vitriolic 
acid, viz. v\^ of this acid, i^^<^ of pure calcareous earth, and 
;r^ of water. It is foluble in joo times its own weight of 
warm water, or 450 of boiling ditto, (Berg, de Anal^ Aqu^» 
rum :) from whence it appears that it ihould be placed. among 
Halts. It is well known by the property it has of forming, 
after a (light burning, a hard mafs with water. In the aQ of 
this mixture fome heat is produced, though much left thaa 
when )ime is mixed with water. Berg. Scla. § 59. 

Plafler is often employed in building : it may alfo be taken 
off afterwards, and by burning, again and again, be made fit 
if^ ufe. Thioph. on Stones^ § ^^S* 

6, It 
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6. It IS nearly as difficult to be melted by It- 
felf as the limeftone [0], and (hews moftly 
the fame eflFc<9:s, with other bodies^ as the 
limeftone : the acid of vitriol fcems how- 
ever to promote its vitrification^ 

7. When melted in the fire with borax, it 
puffs and bubbles very much, and for a 
long while, during the fufion, owing to the 
nature of both the falts [j&]. 

8. Burnt with any inflammable matter it 
emits a fulphureous fmell, and may as well 
by that means, as by either of the fixed 
alcaline falts be decompounded: but for 
this purpofe there ought to be five or fix 
times as nauch weight of fait as of gyp- 
fum. 

9. Being thus decompounded the calx or 
earth which is left, (hews commonly fome 
marks of iron. 



[©] I have found moft of the' gypfeous kind, and particu- 
larly the fibrous, to melt pretty eafiiy by themfelvcs in the 
fire, 

Ip] When a iiiiall quantity of any gypfum is melted toge- 
ther with borax, the glafs becomes colourlefs and tranfparent, 
(fee note ^ § 4,) but I have found fome forts of alaballer and 
fparry gypfa that, when melted in fome quantity with borax, 
yield a fine yellow tranfparent colour, refembling that of the 
beft topafes* 

This phaenomenon might probably happen with every one 
of the gypfeous kind. But it is to be obferved, that if too 
much of fuch gypfum is ufed in proportion to the borax, the 
glafs becomes opaque, juft as it happens with the pure lime* 
ftone» See the following^r^^/i/^ on the pocket Laboratory » E^ 

• _ ■ « 
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SEC r. 16. 

Bi Gypfum of a fcaly ftrudure. Gypfum 
particaHs mlcaceis. This is the comrhofi plafter 
of Paris. 
• I. White coarfe fcales. 

a. White, this is found in the copper .mines 
of Ardal in • l^orttr'ay, where tni^ ftohe is 
the country, or bed of the copper ores. 
2. With fmall fcales. 

ai Yell6^i(hi frdrri^M6Attnirtren^r- Paris. 
b^ Greyifh, fron* Spe^reEnberg in the Mark iii 
GermanJ^; 



S EG T. 17. 

• • . ■ 

C. Fibrous gypfum, or plafter-ftone, gypfum 
jibrofum^ alabajirites. 

1. With the fibres coarfe* 
a. White, from Livonia, 

2. With fine fibres* 

a* White, is found in thin ftrata between the 
alum- ftates at Andriram in the provhice of 
Skone. 



Great variety of fine alabafters arc found in Italy : at Vol- 
terra alone no lefs than twenty^four quarries of them, each of 
a different colour, are now worked out. The Ronnans hpw- 
evcf brought from Greeceihcgrca ted part of thofc alabaflers 
they made ufe of. Fabr* 

D 2 SECT. 
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SECT. i8. 

D. Spar like gypfum,y^Z?»//^j. Thisbyfbme 
IS alfb called glacies maricBy and is confounded 
with .the clear and tranlparent mica. 

I. Pure felenites* 

Tranfparent, fpatum gypfum dlapbanum. 

a. Colourlefs, from SwiflerlancC 

h. Yellowifli, from Mont-martrb near Parls*^ 

N. B. 7>&^ marmor metallicum, which the au^ 
ihor has infer ted in tbisfeSlion^ belongs tofeSl. 40. 

This and fame other minerals of. this kind de^ 
fcribed by the noble author of this mineralogy^ con^ 
tain the ponderous earth, which properly confti^ 
tutes the fecond Order of earths, as has been 
hinted in the note m tofeSl^ 3. and for this reafon 
will be put feparately in feSi. 40^ See Berg. 
Scia. § 89. 



SECT. 19. 

£. Cryftallifed gypfuna, gypfum cryftallifa^ 
turn. 

Gypfeous drufen, drufea gypfea. 

I . Drufen of cryftals of pure fparry gypfum. 

See § 18. n. I. 
A. Wedge- formed, cuneiformesy are compofcd 

of a pure fpar-like gypfum, from St. An- 

dreafberg. 

4 I . Clear 
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1. Clear nnd colourlefs, from Switzerland* 

2. Whitifti yellow, from Montmartre. 

JB. Capillary, capillares. 

a. Opaque, whitifh yellow, from StoUberget 
in Kopparbergflan in Sw^en [r]. 

N. B. The three /pars here defer ibed by the au^ 
thor^ under the /pedes of marmor metallicum 
druficum : viz. the jagged, the white, and the 
reddifti, are inferted in the additional Order of 
earths fed. 46* to which they properly belong. 



SECT. zo. 

F* Staladitical gypfum. StalaSHtes gypfeus^ 
Gips fnter. This, perhaps, may be found of 
as many different figures as the calcareous fla- 
laftites or fiuters. oee ^ iz. c. 

I have only fcen the following, viz. 

I . Of no vifible particles, particulis impalpa* 
bilibuSj in French Grignard. 

A* Of an irregular figure. 

a. Yellow, from the plafter-pits at Mont«* 

martre near Paris. 
h. White, from Italy. 



[r] i. Hexagonal, Prifinatic, in Normandy. 

c. Globular, confining . of cuneated rays, proceeding 
from the centre. Brun, 

Pa This 
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Thii IS ufed in feveral works, as alabafter, 
efpccially.whenit is found in large pieces; and 
then it commonly vanes in colour between 
^hite ^nd yellow, as alfp in tranfparency ^nd 
opacity. 

2. Qf a fpar-like texture, Texfura Jpaio/a. 
" j4. In form of a cone. 

a. White and yellow, from Trapano iii Si- 
cily. 

B. Of an irregular figure. 

a. White, from StoUberg in Kopparberglla-n 
in Sweden [j]. 



[j] What has been before obferved (fpft. ii, 12.) about 
accreted fpars znd Jtntetj majr ^Ifo be fipplicd to this fpecies. 
ne Author, 

Gypfeous foffils abound in England, Plafter ilone, granu- 
lated, and iblid. Some ajre fo veiy fine as tp ibc^Ii^bpiler : 
that is, take a fmood furface.jind .politi^re. There. ajc plenty 
of this kind in Derhy(Iiire and Nottinghamftiii:e, where are 
large pits of it; and alfo in mod of the cliffs of the Scycrh, 
efpecially at the Old-Paflage in Somerfetftiirc. 'A very fine 
femipellucicl iblid alabafter "is,f9jLip(l in D.erbyftiiie. Fibrous 
talcs, yery fine, are found in the fame pits of pla^er-ftone 
abovpmentioned, and many other places. Selcmtes of many 
kinds nhound in England in clays, infbmuch xh^t 11 is need- 
Icfs to enumerate the places, Vtir/ fine ^> pfep.us. JDf ufcn are 
found ii: Shcppy-ifle; and the moft beautiful 1 have eyer ften, 
pfrfeelly pellucid as criftal and lar^i^e, has been dug from the 
I'alt -rocks at Nantwich in Chcfl)ire. Tlic Selenitea Rhomboi- 
dalis, a rare foffil in other counnies, is frec^iieatly found in 
En^Hand; but Shotover-hill in Oxibrdfliire, is fimous for 
tJb.€m. I do not know of maqy of the fpar-U]:e gypjea of Eug- 
lifli produdl ; but the Ifle of Slieppy affords a kind (to my 
kr'owledge peculiar and particular to thJit froall .^>ot of 
ground, and not found any where elfe in the world) fibrous, 
and always accreting in radiations like a ilar on the Scptaria, 
thence called Stella Septarii. P. C. 

SECT. 
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SECT. 21. 

G. Calcareous earth fatiated with the acid of 
cotnmoti fait. Terra calcarea acido Jblh com-- 
munhjaturata. Sal ammontMumJixum natufale. 
Saltalfca. 

This is found* 

1 . In fea water. 

2. In fait pits. 

It is formed in great quantities at the bottom 
of the falt-pans of the fait works, 
it attra£ts the moifture of the air [/]. 



[f ] Perhups fame kinds of lime-ftones may exift that con- 
tain more or lefs of the acid of common fait, though they are 
not yet discovered. It is almoft incredible what quantity of 
fuch diffolved calcareous earth is contained in fea-water ; and 
from which the teftaceoui animals get the materials for their 
ihells or coverings. 

Perhaps nature has a particular and fecret method of pro- 
ducing a mineral alcali our of the calcareous earth, and has 
thus laid this earth, as well as the acid of common fait, to* 
gether in the water, in order to combine them by degrees, 
and produce the common fait. The Author, 
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SECT. 32. (97 of the Author.) 

*^ Calcareous earth cornbincd or faturated 
** with fparry acid, known by the nanie of 
/parry ^uor, and bhie John [«]. Lat. Fluor 
fpatofus. Fluor mineralis. Terra calcarea 
acido fpatofo faturata, Maria chryfolampis 
*^ Linnai (vel potius B. d boot). Swed. Fluf- 
** fer, flufs-arter. French^ Fluors. Spaths vi- 
*^ treux. Spaths fufibles. Germ. Flufle, flufs- 
" fpath. Flufs arten [w], 

Thefe are commonly called fluxing [x]j vi- 
trefcent, or glafs-fparss becaulc moft part of 

them 



[«] Thefc bodies were ranged by the author is \i\%Jixtb 
order of minerals : but later difcoveries (fee Berg. Sciagr, 
§ 96.) have demonflrated that their bafis is the calcareous 
earth, coipbined with the fparry or fluor acid, whofc exigence 
has been ably vindicated by its difcoverer the fan;ious Mr. 
Schecl of Sweden, againf): the objediions of Mr. Monet j and 
others under the name of Boulanger. 5^ the tranjlation of 
this vindication in Journal de Phyfique for jdpril 1783, p, 265. 
The Ed' tor, 

\w'\ QTiXr^fiuorata (calcareous earth TinA fluor acid)^ when 
pure, is vvholly foluble in nitrous and muriatic acids. Ex- 
pofed to heat, below ignition, it emits a phofphorefcent light. 
Fluor acid, dropped into lime-water, precipitates a powder 
which has all the properties of the calx fluorata. It is fomc- 
times, but not always, contaminated by a fmall proportion of 
filiceous earth and muriatic acid. Berg, Sc, § 98. 

Acids, in a (late of cbulition, particularly aqua regia^ dif* 
folve them ih fome degree: and an alcaly (even cold, though 
RDt fo compleatiy) precipitates thefc folutioas. Fahr. I 

have 
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them h^ve a fp^rry form and appearance : they 
are, however, often met in an indeterminate 
figure [x]. 

They are only known in an indurated ftate, 
and diftinguifh themfelves from the other earths, 
by the foDowing charafters [/]. 

1 . They are fcarce harder than comquon cal- 
careous fpars and confequently do not ftrike 
fire with fteeL 

2. They do not ferment with acids neither 
before nor after calcination. 

. 3. They do not melt by themfelves ; but 

crack and fplit to pieces when expofed to 

a ftrong fire [z]. But 

4. In mixtures with all other earths they are 

very fufible, and efpecially with calcareous 



have diflblved them often with boiling vitriolic acidy to get 
the fparry acid under an aerial foroiy within a vefTel of quick- 
filver, where the admiffion of common water reduces this kind 
pf air into earth, as Dr. PrieiUey difcovered fome few years 
ago. The Edit, 

[xl I have adopted the name of Jiuors in Englifh, to this 
order. D, C* 

They are called ^«tfr5 from their comparatively ready fufi- 
bility, which makes them be ufed, particularly in England, 
as flux lor lead-ores, whofe veins they generally accompany. 
Fabr. 

[;>] Their fpecific gravity is, 3,144, and even 3,175. pyaU, 

, [z] There may, perhaps, be fome fluors, that are pretty 
refractory in the fire, fo as not to be melted : however, all 
thofe which I have tried, have melted pretty eafily by the 
blow -pipe ; but I have always taken great care in thefe expe- 
riments, that they might not flj^away, before they were heat- 
ed through. Eng^ 

earth 



earth with which ^they melt into a corrod- 
ing glafs that diflblves the ftrongeft cm- 

. ciWes, unlefs fome quartz or apyrous clay 
!be added therett) [^ir]. , 

5> When heated flowly, and by d^rees they 
give a phafphorefcent light : but as foon 
las they are made red-hot, they loofe this 
^quality. . The coloured ones, efpecially 
the green, give the ftrongeft light, but 
none of them any longer than whilft they 
are well warm. 

6. They melt and diflblve very eafily by the 
addition of borax ; and, next to that, by 
the microcofmic fait, without ebullition. 



SECT- 23. (98 of the Author). 

ji. Indurated fluor,j^^r mneralis induratus. 

I. Solid, of an indeterminate figure, Jluor 
particulis itnpalpabllibm^ fig^^ci indettrmi-- 
natd. 

Is of a dull texture, femi-tranfparent, and 
full of cracks in the rock. 

a. White, found in Batgrufvan, at Yxfio in 
Nya Kopparberget in Weftmanland. 



[a] Sec note « to § 4. 



SECT. 
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SECT. 24, (99 of the Authoi^. 

2. Sparry fluor, Jluor-fpatofus. 

It has nearly the figure of fpar, though, on 
clofe cbfervation, it is found not to be (b regu- 
lar, nothing but the glofly furfaces of this ftone 
giving it the refenablance of fpar. 

a. White, found in Stripas at Norberg, in 
the province of Weftmanland. 

b. Blue, from Norrgrufve, at Wefterfilfver- 
berget in Weftmanland. 

c. Violet, from Diupgrufvan, at the lafl: men- 
tioned place, and alio from Stripas and Fo- 
gerlid; and Giflof in the province of Skone. 

d. Deep green, from Stollberget in Stora Kop- 
parbergflan. 

e. Pale green, from Kuppgrufven, at Garpen- 
berg m the province of Dalarne. 

f. Yellow, from Giflof in Skone. 



SECT. 25. (100 of the Author). 

3. Cryftallifed fluor, fiuor cryJUdUfatus. 

I. Of an irregular figure. 

a. Wliite. 

b. Blue, both from Norberget and Norberg 
in Weftmanland. 

c. Red, from Heflekulla iron- mine, in the 
province of Nerike. 

3 2. Of 
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* 

2. Of a cubical figure. 

a. Yellow, and 

h. Violet, frorii Giflos in Skone, Blyhall in 

the parifh of Barkaro in the province of 

Weftmanlg.nd. 

3. Of a Polygonal fpherical figure. 

a. White, from Bockbackeveggen in Falun 
copper-mine in Dalarne. 

b. Blue, from Bondgrufvan, at Norberg in 
Weftmanland. 

4* Of an oftoedral figure. 

a. Clear, colourlefs. This I have feen in 
the colledion of the mine-mafter Mr. Von 
Swab \a\. 



S E C T. 26. (loi of the Author). 

Obfervations on Fluors. 

That which caufes the phofphorefcent light 
(§ 22. N*" 5.) vanifhes in the fire, it being im- 
poffible to colledt it, by any method we are yet 



[a] ** In Hungary and Tranfilvania are no fluors; there 
arc fome in Saxony, yet not in fuffieient quantity to be ufcd ia 
melring of ores. Upon the Hartz, and cfpecially near StoIU 
berg, there are fome veins of it, of the width of feveral fa- 
thoms. . From this place they fell it to the copper works of 
Mansfield and parts adjacent, where they ufe it as a flux to 
their rcfrac^tory date." i^ uru 

acquainted 
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acquainted with. It cannot therefore be aflcrt- 
ed, whether it is one of the, eonftituent parts 
neceffary to the compofition of thele ftones, or 
if, in regard to its fmall quantity^ it even de- 
ferves any attention. I take it to be a fubtle 
phlc^ifton, which being modified in various 
manners, gives rife to fuch various colours. 

At mineral works this kind of ftone is very 
ufeful in promoting the fufion of the ores, and 
is therefore as much valued by thefnveltcrs as 
the borax is by the eflayers : it has alfo from 
this quality got the name of fluor, or flux [^], 



[i] That thefc fparry fluors are but a combination of cal- 
careous earth with the ^uor acid^ is evidently demonflrated, 
both by the chemical anatyfis of thefe fubflancet, and by their 
fynthetical production. In the firfl cafe, the fparry acid is 
expelled from thefe fpars by any of the three mineral acidi ; 
but more eailly by the vitriolic acid. This acid (the fparfy) 
for the mod part is developed in the form of an elaftic vapour, 
which, according to Meflrs. Scheele and Bergmair^ forms a 
Jiiicious earth as foon as it comes in contad with water,, o^ 
even with vapour of water. And if the fame fparry acid m. 
joined to calcareous earth, true fparry fluors are produced; 
which fynthetically demonilrates their real component prin* 
ciples. Fabr. 

But Mr. Meyer, of Stetin, has fliewn that the opinion of 
Meffrs. Scheele and Bergman (viz. that the Jluor acid pro- 
duccdjtliceous earth when in contact with water) is erroneous % 
and Mr. Bergman has acknowledged the midake with a de- 
gree of readinefs.and candour that reflects the greatefl honour 
oa his character, in a letter I received from this great philo- 
fopher, dated December 24, 1782. The caufe'^of this miftakc 
proceeds from the pr6perty which the Jiuor a^id pofTelTes of 
yolatizing iht Jiiicious earthy contained either in the glafs re- 
tort, or in the fparry Jluor when it is expelled by the vitriolic 
and in that operation abofe-mentioned by Mr. Fabroni. Ediu 

P 7. The 
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The refemblance between the coloured fluors» 
q,nd the compofitions made of glafs, has per- 
haps contributed not only to the fluors being 
reckoned of the fame value as the coloured 
quartz cryftals, by fuch colleftors as only mind 
cplour and figure ; but to their alfo obtauiing a 
rank among the precious ftones in the apothe- 
caries and druggifts (hops [c]. They however 
may be permitted to enjoy that honour, fince 
our modern phyficians do not make more ufe 

of them than of the others. 

« 

SECT. 2 J. (210 of the Author). 

Calcareous earth fatu rated with a particular 
acid, perhaps of the metallic kind, (viz^ the 
Tungltenic acid). Ca/:>( acido peculiar i^ forte 
rnetallico fatiata [^]. The Tungftein of the 

[tf J This combination ot calcareom earth with the Jparry 
acid is alinoft always tranfparent ; it often cryftalifes in regii- 
hr cubes, foraetimes fingle from one line to two inches in dia- 
meter, and fomelimes of an indeterminate figure. They arc 
fometimes of a blue colour, others are purple like am^thiftes ; 
fome are of a brown colour, and fome are opaque. Fabr, 

\d] The author fays that this fubftance is a calx of iron, 
united with another unknown earth, Ferrum calclforme tin a 
quddam incognita intime mixtum. But both Scheele and Berg- 
man, after the exad analylis made by each of them feparately 
of this ore, decifively aifirm, that itis bafis is merely 9 calca^ 
reous earth ; and that it is combined-in this ore with the Tung^ 
Jlenk acid^ which was unknown in the time of the author; 
but it will be defcribed hereafter in Seft. 163. It is evident, 
therefore, that this ore ought never to be called Lapii ponde-^ 
rojus^ which conveys the wrong idea of belonging to the pow 
derous ea'tths of the fecond order, Sedt. 48. See Bergm. 
Sciagr, § 97. ^nd DeTuh Ferrum. § 17. but more particularly 
jn ihcir own accounts, infer ted in Journ* de Phyfiq. for /V'« 
<r;/^fir;' 1,783; p. 124 and 128, 

Swedes 
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Swedes [>]. This is alfb, though improperly, 
called white Tiugrains {/]• 

This refembles the garnet- ftone (of Seft.i i j;), 
and the tin-grains ; is nearly as heavy as pure 
tin ; very refraftory in the fire, and exceflively 
difficult to reduce to* metal. Iron has, how- 
ever, been melted out of it to more than thirty 
per cent. [^]. It is very difficultly diffolved 
by borax and alcaline falts, but melts very eafily 
with the microcofmic fait, giving a black flag: 
and for this reafon, the laft- mentioned fait muft 
b^ employed in the eflays of this Hone. It is 
found, 

I. Solid and fine-grained. . 

a. Reddifli or flefli-coloured* 



[el The fpecific gravity 6f this fubftance is 3,600. Berg, 
in Joum, dc Phyf. Feb. 1783, where may bcfecn the analyfis 
of this fubftance, both by the feme profeflbr, and by Mr. 
Scheele. 

This fubftance is not very foluble in acids, and is caCly 
known by reducing it into powder, and digefling it over the 
fire with muriatic acid; beraufe it will fooii take a fine yel- 
low colour. .Befides calcareous €arth, it contains alfo fome 
portion of filicioiis earth. ^heE'Jtt. 

[/J This mineral,. called xin graupen by the Germans, 
commonly named white tin ore, or white cryjlals of tn, is 
very often nothing elfe but a true tung^eifi, from whence it 
appears the abfolute neceffiry of a chemical analyfis to didin- 
guifh one ore from another* 7if Edit. 
. [1^] In all probability thefe were true cryftals of garnets^ 
though limilar to the tung/iein: as Mr. Scheele above quoted' 
could hardly find two grains of Pruffian blue in a confiderablc 
p^lutiou of this lall fubflance. The Edit, 

D8 ^.Ycliwv, 
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^. Yellow, from Baftnafgrufva at Riddarfhy t- 
tan in the province of Wcftraanland. 

2. Spathofe, and with an unduous furface^ 

a. White, from Marienherg and Altcnbcrg, 
in Saxony. 

i. pearl- coloured, from BIfpberg Klack, in 
the province of Dalarne [^6.] 



SECT.' 48. (22.) 

/)4 Gakareous earth united with the inflam- 
mable fubftance [/]. Terra calcarea phhgijio 
mixta y feu impregnata. • 

Thefe 



[hi This l(ind of ftone ts very feldom met with, but in fuch 
places where black lead ts common in the neighbourhood ; and 
the hiilory pf the black lead, inferted in the Memoirs of the 
Swedifii Academy of Sciences, has induced me to believe, that 
this may contain fome tin, ^.which merits further examination* 
Mr. Cronftedt has in the faid Memoirs communicated his ex- 
periments upon this kind of flone from Riddarlhyttan, and 
Bifpberget in Weftmanland ; as has alfo Mr. Rinman, on a 
great number of other martial earths. See the faid Memoirs 
for the years 1751 and 17J4. The Author. 

Authough the Tungdein h^ generally found in or near the 
mines of Molybdu^^ and black had; the metallic acid which 
iinites with its calcareous baiis is far different from the Mo- 
lybdenic acid, notwithftanding that fome of their properties 
are (imiUr in them both : as will be feet) in Se6t. i6a and 163, 
^be Bitter, 

[1] Cz\x.a€rGta (m//^/plcareous earth) /with more or lefs 
petroUum. It effervefccs, and diffolves with acids; with t be 
vitriolic acid it frequently turns brown. Is foetid when heat- 
ed ortubl^ed. The oil is not, in fuf&cient quaf^tity to be col- 

4 -i^e**, 
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Thefe have a very offenfive fmell, at leaft 
\Vhen they are rubbed and receive their colour 
from the phlogifton, being dark or black in pro* 
portion as it predominates. 



SEC T. 19. (23.) 

t. Calcareous earth mixed with phlogifton 
alone. Terra calcarea phlogtfiofimplici mixta. 
Lapis fuillus. Foetid ftone and fpar, or 
fwine ftone and fpar. Perhaps the fmell 
of thia* ftone may not be fo difagreeable 
to every one : it goes foon off in the fire. 
Its varieties in regard to texture are as fol- 
lows : 

^. Solid, or of no vifible or diftinft parti- 
cles. Solidus particulis impalpabilibus. 

a. Black, tjie marble dug m Flanders, and 
in the province of Jemtland in Sweden. 

B. Grained. Particulis granulatis. 

a. Blackifti brown, from Wretftrop at Skoers 
in the province of Nerike. 

C Scaly^ Pitrticulis micaceis. 

I . With coarfe fcales^ 

a. Black, at Nas m Jemtland* 



le^edy by diflillation, in drops; it only fouls the infide of the • 
Tetfels, unlefs a very great quantity be operated upon. In zd 
open fire the colour prefently vanifhes, from the petroleuoi 
drying Up. It generally contains a portion of martial clay. 
Berg, ^^. § 9$. 

Vol. I. E 2. With 



/, ' 
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2. With fine glittering on fparkling fcaks.. 
a. Brown from Kinnekulle in the province 
. of WeJftergotthnd aiid Reltwick in the 

province of Dalarne. 
D. Sparry, 

a. Black. 

b. Light brown. 

c. Whitifli ydlow, found in the flate rocks ^ 
in the province of Weflergottland. 

JE. CiyftdKrcd. 

I. In a globular form, dug up at Krafttafela* 
in Ingermanlatid \K\. 

N. B. ^he mitral dejcfihd in the 2^tb fee-- 
thn of the Author as ielonging to the calcareous 
earths^ being now acknowledged^ as belonging t(y 
the j^ondcrous earth [/] ^ w/^ be inferted in that 
order of earths^ 



S •£ C T. 3d. (25.) 

E. Gaicareous earth blended with an argrl- 
"laceous earth. Marie. Lat. ^p^rra calcarea ar- 
gilla intime mixta. Marga. Swed. Mergelarter^ 
Fr. Mame. Girm. MergeL 



[k] M^ny of the lim^ftones of £Agland are bf this fe6Hon, 
being extremely foetid when violently flmck. lu regard t# 
the foetid fpeii, I have had them from the lead -mines of Fli&t* 
ihire in Wales. D. G, 

[/] Berg. Sciagr. § 90. 

i. When 



I 

1. When crude<^ it makes an efFervefcence 
with acids [wj, but 

2. Ndt after having been burnt, by which 
operatiQn It is qbferved to harden in pro- 
portion as the clay exceeds th^ calcareoijs 
fubftance. 

3. k eafily melts :hy itfelf into a glafi, and 
. even when it is mij^ed with :thc itxoA Ee- 

fradtbry clay. 

5; It is of great ufe in promoting the growth , 
of v^etable^, fmee the clay tempers the 
dry nig quality of the calcaneous earth. 

6. when burnt in a calcining heat, it rea- 
dily attradls water i and expofed to the 
air, in time it falls into a powder. The 
Varieties of this kind, worthy to be taken 
notice depejid on the ditferent quantities 
of each of their component parts, and on 
the qu^Uty of the clay. 

I mall for inftance fpecify the following 

examplea. 

[m'j If inarle be put id to iuied nitre, it docs not makejao^ 
4^ta9liti^, b»t it 15 d^poQ?pofed by t^e fft^xifi* 

JL^iy ,aKgi{laa9us earth, mixed with j^ne ^y^ir.ter pf it« 
Weight oi cakareoui eart)i, is .allied roarl«« tahrm 

X 
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SECT. 31. (26.) 

I . Loofe and compaft. Marga friabilis. 

This difFufes in water like common clay. 

a. Reddifh brown, dug up in the ifland of 
Gottland in Sweden. 

3. Pale red, dug up at Upfal in Sweden. 
This when burnt is of a yellowifli colour, 
and ufed for making the earthen- ware in 
the potteries at Rorftrand near Stockholm. 



SECT. 32. (27.) 

2. Semi-indurated. Marga indurata derefa^ 
ilfcens. 

It is nearly as hard as a ftone when firft dug 
up, but moulders in the open air. It is moftly 
flaty, and it is not uncommon in the flate rocks 
of Sweden, where it lies between the thick beds 
of flaty limeftone. It is alfo found by itfelf 
forming very thick ftrata. It does not diflblve 
in water, till, by a confiderable length of time, 
it has mouldered to a powder. 

a. Grey. 

3. Red. 

Thefe are found at Styggforfen in the parifh 
of Rettwick in the province of Dalarne. 

SECT. 
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SECT. 33. (28.) 

3. Indurated or ftone marie, Marga indurata. 
A. In loofe pieces, Marga indurdia amorphai 

by the Germans called Duckjlein or Topb-^ 

Jiein. 

a. White, from Woxna in Carelen, and in 
the river at Nykioping in the province of 
Sodermanland. 

b. Grey, found in the provinces of Anger- 
manland and Skone. It is formed from a 
fediment which the water carries along 
with it. 

B* In continued ftrata, Marga tnduratajlra^ 
tis confinuis. H^rd flaty marle^ 



SECT. 34. (Additional.) 

Obfervations on Mark and arable SoiL 

It is probable that the good efFefts of marie 
in agriculture proceed from its containing an 
earth foluble in water, and that it ferves to 
haften or facilitate the decompofition of vegeta- 
ble or animal fubftances that may be mixed 
therewith, rendering their oily parts mucilagi- 
nous, and foluble in water, and thereby capable 
of penetrating into the pores of the roots of 
plants : it may alfo hinder the propagation of 

E 3 infedls. 
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infeifts. Befides I believe it contributes much 
to vegetation by furnilhing aerial acid or fixed 
air which ill ma/ afterwards r^a^ufine from the 
atmofphere. Fabr. 

The efficacy of ttHkX^^ as a manurd in agri- 
ttjlf ure, has been explaiiied at l^ge itt a Book 
publiflied a few years ago at Paris, with the title 
Reflexions fur V Agriculture in 1 2mo. to which . 
tfta autbbr (Nfr. J> Fabroni) out of mckiefty did 
Hiot pirefix his name. Ihft Edit. 

Englifh farmers diftingui(K fii forts of marie. 

1. The Cord-Jhut murk^ which is brown 
toixed vrith fragments of chalk and blu^ veins* 

2. Slonejtate^ or flag-mftrle^ \t reiert^bles blue 
flate and crumbles eafily when expol^d to the 
am 

3. Pont fkark^ or delving raarle, k is brown 
and rough to the touch. 

4. Clay-marle^ which contains much clay. 

5. Steel'Tnarkj it is of an a(h grey colour, and 
breaks in cubes. 

6. Paperrtnarle^ its colour is black, its con- 
iiftence like that of bits of paper, Fabr. 

It is however highly probable, that the good 
efFedls of marle'in agriculture, depend from the 
circumftances of the foil, by fupplying it with 
that part of clay and cbalh^ which is wanting tq 
rhafce up tlie beft proportion of its component 
parts. That this is the cafe in many inftahces, 
jiS evident by the judicious experimehts of pr&- 
feflbr Bergman, which (how, that, in Sweden, 
the beft arable land of a flat ground, where 
alSout i 5 incites cjf r^i fall yearly, cbritaitiS 4 

part? 
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parts of c/ay^ 3 of Jiliceous earth or fand^ z 
of chalky and \ of magnefian or T^^^s^^jy ^e2r//&, 
viz. that which conftitutcs the bafis of Epfom 
fait, Thefe proportions muft vary accord- 
ing to t^e local circumftances of the ground 
and climate of each country. But after thf 
difcovery of fuch a leading principle, no ra*- 
tional farmer can be excufable hereafter, if he 
does not take the neceflary fteps to afcertain the 
moft advantageous proportion of thefe compo^ 
nent parts, that are fuitable to his foil, and does. 
not improve it accordingly, by employing fuch 
manures as tend to fuppiy their deficiency. 
The above learned Profeflbr prafticed this me- 
thod in his own country to the utmoft advantage; 
and there is not the lead doubt but the general 
ignorance of farmers in this refpe^l has beeh the 
caufe of continued blunders, and numberlefs 
wrong praftices in hufbandry fuch as throwing 
chalk or lime on grounds which wanted chy^ or 
fand^ and the like. By fuch blind proceedings 
many valuable means of rural iojprovement 
have been brought to common difcredit, which- 
if properly applied woul4 be eKtreqaely prpfit- 
able in their refpcdlive circumftances [«]. Kdit^ 



\n\ The Society for the cacourag^ment of arts, nianufadiiire>| 
&c, in London, has offered, at my r^qucft, a premium in this 
year (1783) for this purjpofe, which I hope will be attended 
with great advantage to the Britifli agriculture : it runs thuSf 
** To the pcrfon who fliall produce to the Society the moft 
^ fatisfe^ory fet of experiments to ascertain the due propor* 
^^ tion of the feyeral poniposent parts of the beft ^ra^le lan4 
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SEC T. 3S' (29-) 

F. Calcareous earth united with a metallic 
calx. Terra calcarea met all is iniime mixta. 

Here, as well as in the others, fuch a mix- 
ture or combination is to be underftood, as 



*' in one or more counties in Great Britain , by an accurate 
** analyfis of it ; and who having made a like analyfis of fomc 
•*' poor land, iliall by comparing, the component parts of each, 
^* and thereby afcertaining the deficiency in the poor foil, 
^* improve a quantity of it not lefs than two acres, by the ad- 
*' dition of fuch parts as the former experiments have difco- 
•* vered to be wanting therein, and therefore probably the 
** caufe of its flerility, the gold medal, 

*' It is required that the manurings, plowings, and crops 
*♦ of the improved land be the fame after the improvement as 
*' before : and that a minute account of the produce in each 
** ftate ; of the weather, and of the various influencing cir- 
*' cumflances together with the method made ufe of in ana- 
** lyfing the foils, be produced with proper certificates ; and 
^' the chymical refults of the analyfis, which are to remain 
** the property of the Society, on or before the laft Tuefday 
•* in November 1788. 

** It is expe<^ed that a quantity not lefs than fix pounds 
^' of the rich, of the poor, and of the improved foils^ be pro- 
** duced with the certificates. 

*' N. B. Among the methods or procefles made ufe of by 
** chymifis and called dry^ or moift^ the latter appears only 
** adapted to the afcertaining the rcfpcftive proportion of the 
*^ component parts. of arable earth. Dr. Shaw in bis Chymt^ 
*' cal Letlures ; Dr. Home in his Principles of Agriculture \ 
** Dr. George Fordyce in his Elements of Agriculture ^ and Sir 
•• Torbern Bergman in his Differtation Sur les Terres Geo^ 
<* poniqueSj have treated of thefe fubjeds." See the Tranf- 
a£tions of the Society for the Encouragement of Arts, &c, 
for 1783, in 8vo. p, 94. ^e Editor. 

qanno^ 
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cannot be difcovered by the eye alone, without 
the help of fome other means. 

The fubjeds belonging to this divifion lofe 
the property of raifing an efFervefcence with 
acids, when they. are rich in metal, or contain 
any vitriolic acid. However, there have been 
found fome that contained twenty or thirty per 
cent, of metal, and yet have (hewn their cal- 
careous nature by the, nitrous acid., 

There are no more than three metals hitherto 
known to be united in this manner with cal^ 
careous earth, viz. 



SECT. 36. (30.) 

I. Calcareous earth united with iron. Terra 
calcarea marte intime mixta. White fpnr 
like iron ore. Miner a Jerri alba. The 
Stahljiein or IVeifes Eifenerz of the G:^-- 
rnans. 

1. This ore, however, is not always white, 
but commonly gives a white powder when 
rubbed. 

2. It becomes black in the open air, as like- 
wife in a calcining heat. 

2. In this laft circumftance it lofes thirty or 
forty per cent of its weight, which by dif- 
tillation has been found. owing to the wa- 
ter that evaporates ; and it is poffible that 
fome fmall quantity of vitriolic acid may, 
»t the fan^e time, evaporate with the water. 

4. It 
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4. It IS of all the iron ores the moft eafy to 
melt, and is very corrofive when melted. 
This is found, 



SECT. 37. (31.) 

j9. Loofe, Mtnera Jerri alba puherulenfa^ 
tvhich is the mouldered part of the indurated 
fort. 

a. Black. 

Is like foot. It is found at Wefterfilver- 
berg in Kopparbergflan in Sweden among 
the earth that covers the white iron ore. 
h* Dark brown. 

This fomewhat refembles umbre, and 
is found at Solfkienfberg in Norbeyg in 
the province of Weftmanland. 



SECT. 38. (32.) 

J?r Indurated, Indurata. 

I . Solid, of no diftinft particles, Solida par-^ 
ticulis impalpabilibus. 

a. Redt Mtnera f err i calcarea ruhra^ 

Looks like red ochre, or the red haematites, 
but diflblves in the acid of nitre with U great 
effervefccnce. It is found ^t HcUefors in the 
province of Weftmanland, ^nd at Grafberg in 
Grangierde in the province of Dalarne. 

SECT. 
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SECT. 39. (S3') 

2. Scaly, PartlcuHs micacds. 

a. White, froip Naffau Si^en, and Wefter- 
filverberget in the province of Weftman- 
land. 

b. Blackifli grey, in Smalkalden, and the old 
mines at Helleforflen in Weftmanlaild [^]. 

^. Spar like, Spatofa. 

a. Light brown, from Naflaufiegeil and 

Smalkald. 
4. Drufen, Drujtca. 

a. Blackifh brown from Smalkalden. 

b. Whit6, 

I. Porous. This is often called eifenblute, 
or flos ferri. It ib found it Wefterfilfver- 
berg- 

a.. Gellulir, from Wefterfilfverberg [/)]. 



[0] In England in the foreft of Dean, where it is called 
grey ore^ and at Bigrig Moor in Cumberland. 

[/>J Thefe kinds, in regard to their texture, are to WYt 
thofe calcareous ftones tv^e t^\\Jimefiones (§9), and fpar^ 
1[§ 10 and 11), that they may be eafily confounded with on^ 
iffnothef, Wet-e fjfot the Other ehafa^^crs obfcrved at the fame 
tijMe* Thi Author. 



SECT. 
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SECT. 40. (34.) 

2. Calcareous earth united with copper, Terra 

calcarea croco^ feu cake veneris inirinfece 

mixta. 
A. Loofe and friable. Pulverulent a five fria- 

bllh. Mountain blue, Coeruleum montanum^ 

Germanice, Bergblau. 

This diflblves in aqua fortis with efFer- 

vefcencc. 



SECT. 41- (35O 

B. Indurated indurata. 

1. Pure calcareous earth mixed with calx of 

copper. Armenian ftone, hapis Arme- 

nus [^]. 



[ql M. Marggraf and other chymifts have proved that lapis 
lazuli contains no copper at all. It is fometimes melted on 
account of the filver it contains. The particles of marcafite 
in it indicate fome martial or irony parts, and the blue co- 
lour, together with its (landing the fire, depends upon the me- 
tallic parts. Tlie Hungarian gang-works in the new mine of 
St, Antonio di Padua near Hoderitch, are fometimes full of 
fine blue fpecks, which indicate that there is a good deal of 
iilver in it. The ftone itfelf is certainly a compounded one ; 
it is generally calcareous, and fometimes particles of quartz 
are mixed in it. £run» 

Such 
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Such according to the defcription of authors 
ought the nature of the ftone called Lapis Ar^ 
menus to be, though the druggifts fubftitute ia 
its ftead a pale blue hapis Lazuli free from 

Marcafite. 



SECT. 42. {^6.) 

2. Gypfeous earth united with calx of cop- 
per, Terra gypjea venere mixta. Is of a 
green colour, and might perhaps be called 
Turquoife or^, or Malachites; though I 
do not know if ail forts of Turquoife ore 
are of this nature, 

a. Semi-tranfparent, is found at Ardal in 
Norway [^]- 



SECT. 43. (37O 

3. Calcareous earth united with the calx of 
lead, Terra c ale area cerujfa natlva intime 
mixta. 



[r] By chemiftry we know, that alcalinc falts produce a 
blue colour with copper which is changed into green, as foon 
as any acid is ^dded ; and from thence the reafon is obvious, 
why a green colour may be found among calcareous copper 
ores, viz. when the vitriolic acid is in the neighbourhood of 
it. The Author. *» 

This 
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Tlus 13 a le^d ochre, or ^ fjp^ar-^lifce Ipad 
ofe, whkk In its farmation has Been mixei 
:iyith a caicareousi earth, and for that rea* 
ion iCifFcrvefpcs with acids. 

j4. Loofe and friable, FriabiliSi 

a^ White from Kriftierfberget in Nya Kop"* 
parberget pariih in Weftmanlandv 



SECT. 44. (38.) 

J^. Indurated. 

I. Scaly. , , 

ai Yellowifli from Kriflerlberget \J\4 



SECT. 4^. (59.) 

Cbfervations on the calcareous Earths in generate 

The calcareous earth is diftribiited over th6 
^hole world in proportion to its great utility^ 
though it is fometimes abfbrbed and concealed 



[5] Both thefc varietie's contakr a confidcrablc quantity of 
feed, viz. forty per €ent. more or kfs, and the calcareous 
earth is as equally and intimately mixed with it, as in the 
white iron ore (§ 36)* Thus may thefe be difttnguifhed from 
ether lead ochres and fpar-like lead ores, which are much 
richer in lead, and never eiFervefce with a^ids. Thefe laft^ 
mentioned alfo fcem to be produced by nature, nearly as th^ 
fpar-like lead oreti, and as the flores faturni are fotta^d ifl 
calcining a regule of lead. Author m 

ia 
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in heterogeneous fubftances. If it could be 
proved that nature, to perform its works, ,does 
not reqiiire more than thofe two aiStive agents, 
the acid and the alcali, and that the calcare- 
ous earth might under certain circumfbnces be 
changed into a mineral alcali as fome have con- 
jeftured ; the neceffity of the exiftence of the 
calcareous earth would be fufEciently obvious^ 
But I pafs over all thefe hypot.hefes; lince they 
win perhaps, remain for ever undecided. It is 
certainly of more confcquence tx> -attend to the 
advantages which are to be derived from it in 
human oeconomy, £nce it is more or Jefs era^ 
ployed in moft trades. However, I do not in- 
tend to eiHer into ail thofe particulars^ but only 
to mention how the cakar-eous earth, when in 
its crude ftate, is commonly made ufe of. 

When in the form of a loofe earth, it is ufed 
for white- wafliing. It is mixed to advantage 
with clay in agriculture : for, according to Dr. 
Kulib^ir^ rnle^ of vegetatioa, its alcahne qua-* 
Kty lerves to unite fat fubftanees with water r 
befidcs that it is of a drying nature, and renders 
the clay kfs coherent, or, as the farmers fay, 
" makes the plowing eafier." Hence this loofe 
earth, in fome foreign Gjountries, is calkd marie j 
for, when^ addied to clay^. it promotes vegetation 
iike marie. The humus csricbacea^ or ihelly 
fea-fand, is looked upi3?;i as pfetty nearly of the 
fame quality ; but it is aanfortuuate that clay for 
the moft part is fcarce .ia thofe places., where the 
calcareous 'earth is found in jplenty,^ :aaid that 
ron:^tir£ve6 mor^ i& eii^pe^ied from this laik than 

it 
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it poffibly can perform. This loofe or friable 
talcareous eatth may eafily be made into lime, 
if it be previoufly flacked with water, and made 
up in moulds. 

The indurated calcareous earth, or lime in 
mailes or lumps, are very ufeful in arable land, 
becaufe it moulders by degrees on the furface,^ 
and attracting the water, retains it longer than 
moft other kinds of ftones. The arable lands^ 
in the province of Jemtland, at Rettwick in Da-^ 
larne, at Kinnekulle in Weflergottland, and in 
other places, which confift merely of a calcare- 
ous carthj or a mouldered flate, would fufFer a 
great deal from the fun in dry feafons, if they 
were not covered with. lumps of limeftone. 

The art of building cannot be purfued with- 
out the ufe of limeftone ; and in this bufinefs 
alone it is known, and made ufe of under dif- 
ferent naijies. 

The folid limeftone commonly found in 
Sweden, is moftly flaty, and when it is of fuch 
indifferent colours as not to deferve polifliing, i^ 
called in SwedifhTelgften, Alfvarften, and Oe- 
landften, in Englifli fimply limeftones. The 
thickeft ftrata.are always employed in large 
works, to which purpofe they are very well 
adapted; and the thinner are cut into.fquare 
flabs to pave the floors, and for the ftairs of 
houfes, and other oeconomictil ufes. But great 
care muft be taken in the choice of thefe ftoneSy 
fince it may happen that the finer works, made 
of this kind of ftone, will In length of time, 
crack and break into two or more plates, efpc- 

cially 



f 

cially if they are expofcd to the open air^ be* 
caufe this ftone is for the moft part fet with 
fniaU partition veins of indurated marie, which 
moulders in the air.- And this. is the reafon why 
the uppcrmoft ftrata, in thofe quarries, are al- 
ways rejected, and regarded as a different kind 
of ftone. It is, by the Swediifh workmen par* 
ticularly, called Gorften, in Englifh Rubble* 
ftone. 

When the limeftone is of brighter colours^ 
though fometimes no niore than only of a dark 
brown, it receives the pompous nanie of Marble f 
and for fuch works as are to be polifhed, the 
pieces are always chofen out of the thick and 
Iblid ftrata, which lie fb deep under-ground> 
that they have not been fpoiled by weatheriiij 
or decaying. This ftone is likewife the moi 
proper for that purpofe, in preference to all 
other limeftones, becaufe it is pcrfeftly Opaque^ 
and reflects the light from the iurface. Moft 
of the Italian and antique marbles are of this 
kind, for inftance : 

Mar mo nero di Fiandra-'-^The black marble 
of Flanders. 

Marmo giallo di Siena — Plain yellow. 

Marmo giallo antico- — Yellow, with fbme 
white veins. 

Marmo difiumt d^j^rno^^Ycllow^ with black 
dendrites. 

Marmo di Firenza^ Paefino-^-^'YtWoWj with 
brown figures, refembling ruins. 

Marmo nero e giallo di Porto Fenere —Black 
and ydlow, 

Vot. L F Marmo 



66 CALCAREOUS ITARTHS; StStrjf^^ 

' Marmo nero et bianco di Carrara — Black and 

white. 

. Marmo tartufato d' Urbino — Pale yellow, with 

If ots of. a blackiih gpey colour. 

' Marmo brocatello di Bpagna — Yeliow, white 

and red; • 

Marmo pakmbino antica — Pale yellow.. 

Marmo dlbermo, di monie Gallicano — Olive 
colour with deeper coloured crofs lines, and 
dendrites.. 

Marmo roffc di San-Giujio — Brownifti red. 
: Marmt> carnagione de Pi/ioia-^^Fleih coloured 
and yeHow. 

Marmo roffo di Monfummano — Common red- 
marble. 

Marmo ji^r di Perjico di Saravezza — Crim* 
foUy white and grey. 

Marmo pdvonazzo — ^^ Reddilh -brown lumps 
en a whitifti ground. 

Marmo bardiglio — Blui(h-grey. 

Marmo jiatuario di carrara — .- Of a liiowy 
white. . . : 

Withinfijiitely more varieties, whofe num.- 
ber is improperly augmented by thofe who for 
intereft fake colleft fpecimens, and likewife by 
•fome virtuofos, who pay too much regard to 
colours and figures. From the above we find, 
.that the Julian names are for the moft part 
taken from the colours. When they have a 
:marble froni an unknown place, they call it 
antico. ..Every one that has a number of br^hSt' 
-coloiirs, is called brocatello or broccatellato^ The 
figures are chiefly regarded in the Paefino di 

Firenzaj 
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Firenza. ^Jberino di monte Ga/licano. &c. &c. 
When feme of the originals iite wanted to com- 
pleat the whole fet of nrjiarbles, th^y are fubfti- 
tuted either by others, that have the moft re- 
femblance to them, or by white marbles flamed 
or coloured ; and this is the cafe with the 
marmo di fatigue, di dragone. To this fpecies of 
folid limeftone alfo belongs the marble from 
Blankenburg which is red, black, and white ; 
likewife that from the province of Jemtland ia 
Sweden, which is black, and white, or only 
black; and the French marbles, viz. Serfontaine^ 
Antin^ Seracolin^ St. Baume^ Servelat^ &c. &c. 
which have feveral bright colours. The fineft 
folid modern marbles are thofe from Italy, 
Blankenburg, France and Flanders. There are 
alfo marbles dug in $axony, and other parts of 
Germany, in Norway, and Sweden ; but either 
they are not of fuch agreeable or Ariking co- 
lours, or elfe are of that fpecies which is called 
the fcaly glittering limeftone, mentioned ia 
Seft/ 9. 

There are, however, fcveral among the above- 
mentioned marbles which are partly mixed with 
the fcaly limeftones (Seft. 9.) though riot in 
fuch a quantity as to conftitute the principal 
part of the ftone, but- only as a fubftance which 
has joined together lumps of the folid limeftone, 
or elie filled up its empty crevices or cracks. 
This kind, however, ought not to be rejefledj 
but might be ufed as a marble, if only fuch 
pieces were chofen that have the fineft texture : 
becaufe thofe with coarfe fcales, when poliflied, 

F 2 - -^1% 
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ar^of an icy ?ig]pcarance, as the mafcnis term: 
ity aiiij do. not ihow their true colours, bjr 
rcafoiii of the femi-tranfpajrency of their parti- 
cles, and thfBir different pofitipns- in regard to* 
one another, as may be feen in the marble from? 
the parifh of Perno in Finland. 
'; Of the fine glittering. limeftone (§ 9. n. 3.)- 
are the following : 

. Marmo bianco di Carrafay the white marble^, 
^e Saligno^ the Parian^ the white Italian marble^ 
lyhich,: however, is never poliiked when made 
uie of but only finely ground ddwn ;. the Bigio 
anticOf Porta Santa-^Carnagione di Verona^ et di 
Siena^ Tigr-at^ anticos Rojfo anticOf. Giallo antictt 
in oro^fioritpyCt Giallo abbruciato ; every one of 
which is fbmewhat tranfparent at the edges ^ 

In the parilh of Pargos, near Abo in Finland^ 
is found a white marble, which, to judge from\ 
the famples I. have feen, gives room to hope 
that it is as goodi as the Italian,, when, they have 
got beneath the fipft flratum^. 

But the other Swedifh^ white li'meffones^ for 
inftance that from Lillkirke and other places, 
are either of too coarfe a texture, or fb inter- 
mixed with femi-tranfparent particles as to give 
them, at a diftance, a very difagreeable appear- 
afice as if they were dirty. ■ 

The antlent ftatuary marble is likewife very 
tranfparent ; but as this tranfparency is equally 
difftifed' through all parts of the ftone, it does 
no harm, but makes it look rather like ala-- 
bafter. 

While we are on the fubjeft of marbles, it is 
peceflary to obferve, that as the Italians have a 

well- 



^fell-founded right of giving names to the dVf^ 
ierent varieties of marbles^ and of furnifliing u^ 
with famples, both of fuch as are found in theii 
rcountry, and of foreign ones which in former 
ages have been employed there, and now aref 
jt^aied antichi 'y It is in regard to thofe ^colleG- 
tlons, ov Jludi^ that moft 'ilone^ which tdkeu 
vpolifh have been called marble, althovtgh tho 
Italian mafon himfelf knows extremely ^well, 
how to diftinjguifh a marble, a jafper, and a 
granite, from one Another, givihg the two laft 
names only to tnarbles of fuch colours as thefe 
fpecies generally have, when :he either cannot 
•get any real ones of thofe harder ftorie^, or will 
not give himfelf the trouble to j)dllfli them] 
This confufion in the names may, however, iti' 
regard to this iyftem, be tolerated, fince thefe 
.three different fpecies of ftones, viz. the lime-* 
ftones, the jafpers, and the granites, are her^ 
feparately defcribed : but finee they cannot jjil 
be worked dn a like manner, nor do they equal- 
ly refift the violence of time, they deferve to be 
3cnown by the architefts in a clearer manner,' 
and by feparate names. 

A yet lefs confufion is that of the Saxum, 
which, though compounded of limeftone and 
^ferpentine, is called marble?, not only when it 
contains a greater quanti^xof the limeftone, a^ 
the marble from Kolmorden in the province of 
Oftrogottland, but alfo when the ferpentinc 
predominates, as in the marble called pozzeverd 
di Genova^ and alfo a kind of green marble from 
Spain, becaufe this kind of ftone is as eafy to 

F 3 xut 
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cut and worka^ a true marble, although the 
fer pen tine i$ fbmewhat fofterj ,and ^afier tp po*« 

lift. 

The calcarebus fpar (§ iq), and its cryftalli- 

fations (§ 11), are naore ' difficult to be burnt 
-into lime, .than other lioieftpnes. They are 
alfo of no great ufe in architecture, any further 
than that' they rnay be employed in making 
grottos. Nature feems to have made the quan- 
tity of this kind proportionable to its ufe.- But 
Gypfum or plafter ftone is of very great con- 
fequence ia building ; and its ftrata, which are 
very fparingly diftributed in the earth, are 
worth fearching for. If it be true, that the 
ftrata of the earth are fituated in a regular order 
throughout the whole globe, as fome affert, and 
concerning which they have formed fyftems to 
themfelves, founded upon obfervations made 
only at fome few places, we might expeft to 
have a confiderable quantity of this ftone; but 
there are innumerable experiments yet wanted, 
before this can be demonftrated. In the mean 
while, it may be alked, and with fome reafon, 
whether the gypfum ought to be fearched for 
in any other place befides thofe ftrata where 
there is a pofitive proof of their having been 
formed in the middle age, by means of water 
carrying their particles with it, and depofiting 
them as a fedimcnt there, and where alfo tliQ 
vitriolic acid has been prefent ? likewife^.whc- 
ther thele ftrata ought before to have been fet 
on fire, whereby the vitriolic acid already con- 
taiiied in them hss been fep^rated from the in- 
flammable 



flammable fubftahce^ by the action of fire, and 
afterwards fixed itfelf in the: .pure calcareous 
earth? 

The miners ufe crude limeftone; toi make the 
hearth S:t)f their iroa furnaces, and^ ftuxes in 
melting their ores* The folid and the fcaly* 
liraeftoneB are both employed to the fornser ufe; 
but the .fbaly (§9*) is the beft^ ahd fiext tQ 
that the grained limcftone (§ 8^) o 

Thofe who intepd to Search forllmeftone tct 
make lime, and aire afraid to miftakc the whitei 
iron ore (§ .36*) ibif' it, .ought onlj^ito ^blerTe^* 
that the latter always decays an. tj^ open ait 
into a black or blackiftr brown powder, aud be^ 
comes alio of th^ iame ^colour in the fere-. Ho w^ 
even, wkdii this iron one contains only a y.^rvj^ 
fmall quantity of iron, it maybe ufed to make 
lime; thongh it, bectomies of a gjcey. colour, juft 
as wJaai xilay is mi^ed with limefton^, iOS in tbi^r 
/iZ/ro^ry^B^^.^n. which there is always fome mix^ 
tureof clay. •:• ' :: : ';. . .'.■■. . , ,;-> 

It fepras as if the white iron • ore »might;bo 
ufed with advantage, -and preferably to. others,- 
in making cement, wJbofe conftijtp^jit parts »are 
always lime and iron ; but it is neither apt to 
concrete, when once mouldered; nor, by expe- 
riments made for that purpofe, ha$ it difcovered 
any quality of binding or uniting. We muft 
therefore examine other fubftances, which may 
better anfwer the intention ; and then it will 
be found, that iron, which is too much in its 
metallic ftate, is eafily afFefted by the vitriolic 
acid/ .foe which r-eafon the cement containing 

F4 it 
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it muft In length of time be diflblved and rea-^ 
dered ufelefs, aqd likewife on the contrary, that 
a perfeftly calcined iron is not of fo much fer- 
vice as when it has fome of its phlogifton left. 
For inftancej a cement prepared from the flags 
of a fmith's forge, mixed with lime and coarfe 
fand, has been tound, in fcune' refpefl to anfwer 
all the good effects expected, it depending only 
on time to flle^V, whether it poflefles the requi-^ 
fite durability. The Urra puzzolana or terras 
is a fandy marie mixed with iron and. baked in 
a ftrong fire. Its feffefts, however, in the ce- 
jnent, may^ perhaps, depend only on the iron 
which has bee^ reduced into a particular fub- 
ftance by means of fubterraneous fires, evident^ 
figns of which are obfervable in the places 
Where it is obtained. 

If the flatein Henneberg, or Kinnekulleiin 
the province of Weftergottland (hould happen 
to get fire, the upper moft flratum, which now 
confifts of a mixture of iron and different kinda 
of rocks, called graberg in the account given of 
them, they might perhaps be changed partly 
into (lag and partly into Urra puz>%olana, 



l&ECT. 
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SEC T. 46. (Additional) 

THE- foregoing Seftions were already printed 
off, when the work .of > that excellent philofo* 
pher and able chemift Mr. Kirwan, whom I eh- 
ysj the happinefii of callmg my friend, made its 
appearance to the public, under the title of 
Elements of Mineralogy ; I therefore take the 
advantage of extracting from it fome new ob- 
iervations which could not enter into their re- 
fpedive places, to illuftrate the fubjedt of cal- 
<:arcous earths. 

Amotjg the fimplc : earths the calcareous 
alone, (though perhaps the ponderous may have 
the fame property, when proper experiments 
come to be made on it) can. be looked upon, as 
the menftruum of other earths ; for according 
to the important difcovery of Mr. D'Arcet, 
jthey are all rendered fufible by a proper pro^ 
portion of this earth, though infufible by them- 
felves. Calcareous earth requires for its fufioii 
half its weight oi magnejian^ and only one third 
of its own weight oi argillaceous earths, accord- 
kig to Mr. Achard : and Mr. Gerhard having ex- 
fo{QdiJtliceous earth to a violent heat in a cruci- 
ble of chalk, found it. vitrified in the edges, 
where it touched the chalk. Even in the liquid 
way^ this earth manifefts the fame effinities. 
Thus if pure earth of alum (the argillaceous} 
be added tp lime water, the lime will be preci- 
pitated 
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pitated as Mr. Scheele afferts : and this precipi- 
tate is foluble in marine acid, which (hews that 
it does not arife from any remainder of the vi- 
triolic acid, as felenite is not foluhle In the ma- 
rine acid. 

The affinity of calcareous earth to other 
-earths, according to Mc* Kirwany ftands tKus, 
4 ft, the calx of iron: ^dly, the argillaceous : 
.•3dly, the magnefian : and 4thly, the filiceous 
earth. 

When calcareous- earth has a<Sed as a men- 
ftruum upon another earth, a compound arifes, 
which afts more powerfully on other earths. 
Thus, though one hundred parts of lis^e can 
diflblve or liquify very little of the Jiiiceous earthy 
yet when it has taken up fifty of magnefia^ they 
may diflblve one hundred of the ^//c^ox^i.* and 
this laft compound becomes ftill more power- 
ful ; for equal parts of limey nuagnefia^ zn^Jilex 
form a perfect glafs : hence equal parts of each 
/imple earth will vitrify in fufficient heat, pro-^ 
vided the takareous be one of them. : nay equal 
parts of lime and 'argill^ will melt 2 or 2 i of 
Jilex : and other mixtures will be more or lefs 
fufible, as they approach to this proportion. 

'* Calcareous earth when pure has a hot 
burning tafte, a£ts powerfully on animal fub- 
ftances : and when in lumps heats by the addi- 
tion of a moderate quantity of water/' 

" In the temperature of 60^ (of Fahrenheit's 
thermometer) it requires about 680 times its 
weight of wafer to diflblve it. Its tafl:e is then 
pungent, and urinous, yet fweetifh/' 

" When 
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" When in veffels^ on which it cannot ad, 
it is infufible per fe (fingly), in a heat that 
would nielt iron: yet it affumed a flight be- 
ginning of fulion when expofed, 'On a piece of 
charcoal, to the focus* of the folar rays.of the 
admirable burning lens lately made by Mr, 
Parker.. But when mixed with other earths it 
eafily melts : from whence it appears, why it 
melts wheii put on porcelain, or other earthen 
veffels.'V 

'' It is hardly affected by fixed alkalis ; but 
it eafily melts, without efFervelcence, if pure; 
hy borax ^ 77iicrocGfpic falt^ ox calces ojkad.^^ 

Addition to note u § 5. The Calx Baibenfis 
already meptioned is a ftone of a grey colour, 
moderately hard, or rather foft, found near 
Bath ; compdled of calcareous earth, partly pure^ 
and partly cfi'Wi^/VW with aerial acid: the firft is 
evident by it being foluble in water, to which 
it communicates the tafte of lime : »and the fe* 
cond, by its effervefcence with any other acid 
ilronger than the aerial one^ as mentioned note 
J' to § 4. Thefe ftones become liarder when 
expofed to the air fome confiderable time ; be- 
caufe they attract the fufficient quantity of ae- 
rial acid to be faturated : and many other ftones, 
which have the fame property, feem to be in a 
fimilar cafe [/]• 

Mr. 



{/] This feems to be the chief circiimftance, to which the 
cement and mortar of the antients, ovvns its amazing hard- 
^efs, as obferved in many of the Roaian buildin^t ftill re- 
maining 
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Mr« Monet found lal^ this earth m a loofe, 
4ry and powdry ftate, in the mountains of 
Auvergiie; which he fufpe£ted to proceed from 
fome volcanic operation. 

Jlddition to ^ lo. Calcareous fpars are of a 
lamellar texture, and moftly break ©t fpUt into 
irhomboidal plates or laminae : their cryftallized 
forms are various, as Aomboadal, hexangular^ 
triahgular, polyangular, but the €rft is the more 
common. Their fpedfic gravity is generally 
ijibout 2700, when pure from metallic particles* 
They generally contain from 34 to 36 per cent* 
oi aerial add ^ 53 to ^^ of mere earth, and the 
remainder of water. When pure they are co- 
iourlefs: but the mixture of metallic particles 
renders the green, or brown, reddifh, yellowifli, 
and even black colours that fome have. 

Addition to note / §12. The Stalagmites do 
not differ from the StalaSlites^ but in being 
formed at the bottom of caverns and vaults, 
whilft the laft are fufpended from the top of 
fimilar places, where water impregnated with 
calcareous particles is droping down: and of 
courfe the firft get a mammillary form, whilft 
the JlalaSf lies acquire a conic figure: the oolithes 
:SLnA pifolites belong to the fame fpecies. Moft 
of thefe ftones contain a flight mixture of argili 



xnaining to our days. From thence it appears, that lime ought 
to be emplbycd foon after being burned, in making mortar : 
aod that it is wrong to leave this laft a long while expofed 
to the air» as I have feen in many places, before it is employed 
in t)tulfliB|;« Tbi Editor^ , 

an4 
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and calx of iron : from which they afe of a 
grey, yellow, or blackiiJi colour^ 

The Top&h Port 9 or Duckjlein of the Germans 
difier from the preceding not only in fhape, but 
princip^ly in this, that they have been fortped 
by a gradual depofition of earths, chiefly of the' 
calcareous kind, barely difFufed through water, 
made within the water itfelf and not in the air* 
Hence they are of the fame colour as the fore- 
going. Thefe are generally found on branches 
and roots of trees and ftones of different kinds^ 
Thofe found on the roots of pines called oftetH 
colla^ examined by Mr. Margraaf, confift of cal- 
carecHis earth, mixed with lome filiceous earth^^ 
and volatile alkaly, together with fome vegeta- 
ble parts. 

Addition to § 6. Chalky Craie de Cbampaigne^ 
il'anc d'Efpagne of the French, the pureft is- 
white y. and yet it contains about two per cent, 
©f argill. There is a blue chalk in the neigh- 
bourhood of Upfal which contains iron. Dry 
chalk contains more aerial acid,, than any other 
of the calcareous kind; generally about forty 
per cent. Its fpecific gravity is from 2400 to* 
2650^ 

Addition to § 45. The Albarefe of the Ita^ 
lians, and the St. Stephens ftones^ fo called on ac- 
count of fome red fpots they have, are but lime 
flones : all contain fome fmall portion of argill,. 
quartz, and iron. Lime flones contain ibmetime^ 
a fmall portion of magnefia and fea-falt : and 
fome found in Scania^ contain orpigment, ac- 
cording to Mr. Schef&r. lime ftones have ia 
. I general 
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general a fpecific gravity from 2656 t6 2700* 
That of Portlandjione is 2533 • ^^^^ ^'^^^ ^^ Pur^^ 
beck fione 2680, this laft affords more lime, ac- 
cording to Mr. Watfon*s obfervation. The Bath 
Jione has a more granular and open texture than 
the Portlandjione: its fpecific gravity is 2494. 

The calcareous fiag-jione^ or Schrftus near 
Woodftock, is of a yellowiih white colour, 
moderately hard: its fpecific gravity is 2585, 
it contains a little iron. 

The fpecific gravity of marble is from 2700 
to 2800 : that of Carrara is 27 1 7. 

Black marble ow^es its colour to a {light mix-' 
ture of iron. Mr. Bayen found fome v^rhich 
contained five per cent^ of iron : yet the lime 
made of it was white, but in time it acquired 
an ochry or reddifh yellow colour. 

Calcareous ftoneswhich grow black or brown, 
are fufpefted by Bergman^ to contain manga- 
nefe, and in this cafe the lime thus afforded muft 
form an excellent cement. According to Rin^ 
man^ white calcareous ftones which grow black 
by calcination, contain about ten per cent, of 
iron . 

Grey marble receives its colour from iron, 
which is about two per centum in it. 

Blue and green marbles derive their colour 
from a mixture of (horl, according to Rtnman. 

jiddition to § 13. The fpecific gravity of 
gypfum is generally 2320; fometimes only 
1870. 

jiddition to § 26. Blue fluors derive their 
colour moftly from iron, but fometimes from 

cobalt. 
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cobalt. If iron is precipitated from the (parry 
acid by lime water, the precipitate is white 
with blue fpecksv 

Green jiuors owe alfo their colour to iron. 

The phofphqrefcent property of fluors {eems 
to arifeiiot from thb acid fingly, otherwife* all 
fluors would poffefs 14:^ but from the acid, in^ 
contaft with ^ metallic particles ; viz.. front the 
ackl and phlogifton. 

Addition to § 27. The fpeclfic gravity of the 
Tungften is from 4990 to 5800. k is infolu- 
ble in acids, except by peculiar management* 
When powdered and digefted with nitrous^ or 
marine acid, it aflbmes a yellow colour, as was^ 
obferved by Mr. Woulfe. When heated it 
burfts, becomes reddijfhj and melts very diffi- 
cultly per fe. It contains about half its weight 
of calcareous earth, and th^ remainder is a. pe- 
culiar acid of an earthy appearance, aad iron. 

The r$d or Jlejb^oloured Tungjicu fpoken of 
by the author in this §27, does not effiervefce 
with acids: fcarcely gives^ any fire with the 
fteel : is of a coarfe texture, and is eafily pulve- 
rifed. Its fpecific gravity is from 4900 to 5800. 
It becomes magnetic after calcination : is eafily 
melted with its own weight of fluor : aiwj with 
great difficulty affords about thirty . per cent, of 
iron. Hence it is never tifed as an iron ore. 

Addition to note h § 27. However the acid 
of tungflen has fo different properties from thofe 
of the acid of Molybdene, that it muil: be con- 
fidered as a particular acid fui generis : as will 
be feen hereafter, on treating of Acids.. 

SECT. 
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SECT. 47. (Additional.) 

Many compounds of calcareous earth with 
different mineral fubftances deferve to be no- 
ticed in this place, which Mr. Kirwaii men- 
tions in the valuable Treatife that has afforded 
th^ materials for the foregoing Seftion, 

1 . A compound of calcareous and barotkal 
earths : of this fpecies are fome yellowifh 
flones found in lyerbypire^ confiding of 
lumps oi limejione interfperfed with no- 
dules of barojelenite of § 49. Many more 
may occur as compounds oi gyfyfum and 
larofehnite^ fluor zvAbarofelenite^ &c. &c. 

a. Compounds of calcisireous and magnefiaH 
earths, fuch as 

u. The white marble interfperfed with fpots 
oi featites ot foap rock^ either green or 
blacky called by the x^uthor kolmord marble 
in his § 261. This marble is of a fcaly 
texture. 

b. The ptetra talchina of the Italians, whic^h 
confifts oi white Jpar^ with veins oi talc. 

• c. The verde antico of the Italians, which is 
a light green marble^ with deep green^ blacky 
nvhitCy and purple fpots. According to Mr* 
Bayen it contains fixty-two parts of mitd 
calcareous earthy thirty of green talk^ one 
of magnejia^ and one oi Jemiphlogi/licated 
iron. 

3. Compounds 
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3, Compounds of calcareous and argillaceous 
earths. Such as 

a. The green Camp an marble from the Py- 
renees. It is flaty and fomewhat magne- 
tic. According to Mr. Bayen it contains 
65 of mild calcareous earthy 32 of the dr-^ 
gillaceous^ and 3 oi femipblogijiicated iron. 

N. B. Mr. Kirwan obferves, that this fhiftus 
muft have at leaft i o parts of iron to be mag- 
netic : and that this iron is not much dephlo- 
gifticated, as indicated by the green or blue co^ 
lour^ which when it proceeds from iron^ always 
denotes that it is not much dephlogifticated : 
whereas on the contrary, the red ox yellow colour^ 
denotes its being dephlogijiicated^ 

b. The red Campan marble : this is not mag- 
netic: it contains 82 parts of mild cal- 
careous earth, 1 1 of argillaceous ihiftus, and 
7 oi dephlogiflicated iron. 

c. Tellow figured marble from Florence : ac- 
cording to Mr. Bayen, it contains y^ parts 
of mild calcareous earthy 1 3 or 1 4 oijlnfius^ 
and 4 or 5 of dephlogijlicated iron. 

d. Griotte marble from Autun of Burgundy 
in France: it contains 67^ parts of mild^ 
calcareous earthy 26 of redijlo Jhijius^ 2 of 
iron^ and i of magnejian earth. 

<e. The Amandola^ which is a green marble, 
honey-comb like with white fpots. It con- 
tains 76 parts of mild calcareous earthy 20 
oi Jhiftus^ and 2 oi femiphlogifticated iron. 
The cellular appearance proceeds from the 
Jhiftus. 

Vol. I. G 4. Com- 
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4. Compounds of calcareous earth and fnica^ 
fuch as 

a* The Cipolin from Autun in France : it is 
ai a green colour, and confifts of 83 parts 
of chalky 1 2 of green micay and i of iron. 

b. The micaceous limeftone, is of a glittering 
appearance, of various degrees ofhardnefs, 
and efFervefces with acids. Such as the 
macigno of the Italians : their yellow pietra 
higia, and their blue pietra columbina^ or 
turkina. 

5. Compounds of calcareous and Jiliceous 
earths^ fuch as 

a. The calcareous quart % and pudding ft one : 
this conlifts of lumps of quartz and fome- 
timea oi felt-fpar^ in a calcareous cement. 

b. The limeftone with veins of quartz^ fuch as 
The Saxum Sahlbergenfe^ and feveral mar- 
bles oi Sweden and Siberia, which ftrike 
fire with fteel. 

6. Calcareous volcanic pudding ft one , fuch as 

. a. The cierchina, which conlifts of lumps of 
Jpar and lava, in a calcareous cement, men- 
tioned by Mr. Ferber. 
b. The marble mixed with veins of black or 
green lava mentioned by the fame Author. 

7. Compounds of calcareous earth, mixed 
with two or more kinds of earth : fuch as 

a. The cipolin from Rome, which is a green 
marble, with white zones : it ftrikes though 
difficultly, fire with fteel : it contains 67, 
8 parts of mild chalk, 25 of quartz, 8 of 
(hiftus, and o, 2 of iron, befides the iron 
contained in the argillaceous Jhijlus. 

b. The 
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b. The calcareous porphyry^ which confifts of 
quartz^ felt fpar^ and mica in feparate 
grains, united by a calcareous cement. 

c. The limeftonc interlperfed withyJ^r/, and 
mka. 

d. To thefe compounds belongs the pyrita* 
ceous lime/tone J called by the French Pierre 
de St. Ambroix. It is of an iron-grey co- 
lour, interfperfed with (hining particles* 
Its texture is compafl, and fcarcely gives 
fire with fteeh Its fpecific gravity is 
2,7034. 

It is foluble in acids, and moftly with effer- 
vefcence : calcines in a ftrong fire : makes nitre 
flighty detonate: and if diftilled, affords afmall 
portion of vitriolic acid, and fome fulphur fub- 
limes. 

Its component p^rts aire 75 of mild calcare* 
ous earthy and 25 oi pyrites^ in which are con- 
tained 14 of arg illy 7 of quartz znd fu/pbur^ and 
4 of iron. 
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ORDEk THE SECOND, 



PONDEROUS EARTHS- 



SECT. 48. (Additional) 



PONDEROUS earth. Cauk, or calk. LaU 
Terra ponderofa. Sw* Tung-fpat, fpathig- 
gyps. Fr, Terra pefante, barote. Germ. Spa- 
thartiger gyps. 

This is a particular kind of earth, like chalk 
in appearance, but with fome very different 
properties, lately difcovered in Sweden (about 
1774), which b}^ its refults with other bodies 
has lome {imilarity to the known alkalis. It 
has riot yet been found pure, but mixed with 
other fubftances: however, its great fpecific 
weight eafily diftinguilhes it from the others, 
it being the heavieft of all earths. 

4. I* Its 
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1. Its fpecific gravity when confiderably pu- 
rified by art [u] is ^^yy^* 

2. This earth combines with aerial acid : 
and in this cafe efFervefces with ftronger 
acids. 

3. With vitriolic acid it forms the pon- . 
derous fpar of Seft. 50, which is infoluble in 
water. 

4. Its cryftallifation after being combined 
with the nitrous, or with the muriatic acids, is 
hardly foluble ; . 

5. But with acetous acid, it becomes deli- 
quefcent [v'j. 

6. When pure; viz. without any mixture 
of acid or alkali, it does not vitrify in the 
fire. 



[w] To have this earth as pure as poflible, let the pon* 
derous fpar (fe6l. 51.) or the marmor metallicum (fed. 50.) 
bt reduced into powder : and be burnt for one hour in a cru- 
cible, with equal parts of fixed alkali and charcoal : then re- 
duce it into powder again : add to it nitrous, or diluted muria- 
tic acid, till the effervefcence is over, fo that the acid may 
prevail : throw into it mild fixed alkali : and the ponderoi;s 
earth will be - precipitated. In a hundred parts by weight of 
this earth fo purified, are con^tained twenty-eight parts of wa^ 
tcr^ feven of aerial acid^ and fixty-five, of ponderous earth. 1% 
feems to contain fome metallic acid^ as yet unknown, fimilar 
to the acid of Molybdene, except that its combination with 
lime-water is very different from this laft. Berg, Sc, §. 33 
and 88. 

[^'J The cryftalifations of calcareous earth have the con- 
trary properties, being deliquejcent when formed from the 
combination with nitrous or with muriatic acids : and not. 
deli quefcent^ when formed by the acid of vinegar. Berg. 

9 3 7- If 
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7* If deprived of the aerial acid f fixed air) by 
calcination, is then foluble in 900 times its 
weight of boiling water. This folution ex- 
pofed to air, forms a cremor^ like that of lime- 
water in the fame circumftances, aad like it 
phanges alfo the vegetable colours. 

8. Whilft combined with aerial acid^ it Is 
only foluble in about 1550 times its 'weight of 
water \yo\ chiefly if the water has been im- 
pregnated alfo with the fame aerial acid. 

9. It expels the cauftic yolatil alkali iFrom 
ammoniacal fait. 

JO. Mixed with brimftone it produces a he^ 
par fulphuris^ whpfe folution in water is but 
incompleatly decompofed either by the nitrous 
or the muriatic acid, on account of the great 
attraftion between this earth and the acid of • 
fulphur, which is fo ftrong that it 

1 1 . Separates this acid (the vitriolic) from 
the vegetable alkali [^], 



[u'] On the contrary, calcareous earth, when pure, is 
more Ibluble in water, than when combined with aerial aci4« 
£crg, 

[a-] Ponderous earth ^-akes up the vitriolic acjd, when com- 
bined with calcareous earth: but this laft earth takes the 
acid of fugar from its combination with ponderous earth. See 
Morveau^s Mem. in Journ. de Fhyfique for March 1 783. 
7 he Ed, 

Doctor Withering found that candic alkali precipitates this 
earth from the nitrous and marine acids, which happens, it 
feems, from their taking up the excefs of acid required ;p 
keep it in folution, Th' Editor from Kirivan, 



SECT, 
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SECT. 49. (Additional.) 

Ponderous earth combined witli aerial acid# 
^erra fonder of a aerata. 

It refembles alum, but is hard and ftriated, 
as if compofed of radiating fibres coming frorn 
a center. It is found in Alfton-moor in Eng- 
land [y\ . . ^ 

Its fpecific gravity is 4*338. 

Dr. Withering found that this fubftance does 
not burn to lime, as it melts rather than parts 
with its aerial acid [z]. 



^yl Dr. William Wifhering of Birntingham made the ana- 
lyiis of this ful^ftance which he communicated to the Royal 
Society of London : he was the firft who difcovered this earth 
by examining native fpecimens found in England. It is highly 
probable that many different combinations of this new kind 
of earth will be found mixed with other earths, when mine- 
ralogifts pay a proper attention to examine mineral fubjedls 
by a chemical analyfis with greater accuracy, than they have 
hitherto done, as Bergmap remarics in § 91 of his Sciagra- 
phia. 7he Edit. 

[z] It contains ioA parts oi aerial acld^ 78.6 oi ponderous 
earth and the remaining 6 conlift of the vitriolic baro-felc- 
nttCy without any water. The artificial barote has very dif- 
ferent component parts, as mentioned in §'48. I'Vithering. 
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SECT. 50. (18.) 

Spar- like gypfum. hat. Marmor metalli- 
cum. Lapis ^ononienfis. Phofphorus nativuSi 
S*w. Tarninge-fpath. -Fr. Baro-felenite. Spat 
lelenireux, gypfe phofphorique* Germ. Wurf- 
fel-fpath. 

This ftone, on account of its fpecific gravity . 
which comes near to that of tin or iron, is fui- 
pe6ted to contain fomething metalhc, but as far 
as is hitherto known, no one has yet been able 
to extract any metal from it except fome traces 
of iron, which is no more than all other gypfa 
contain. 

An Semitr^n{p^vent, fpatum Bononien/e. The 
Bononian frone or phofphorus [al. 

Its 



[^] Mr. MargrafF has publifhed fome curious experiments 
in the Memoirs of the Academy at Berlin, about the Quality 
thefe ipars have to yield phofphorus ; and has fhewn, that 
every gypfpous earth is fit for if, provided metallic paf tides 
are not predominant in it : novv^, as the Bononiiin fpar, which 
is ponderous, is of this fpccies, and is the mod fit to be 
brout^ht to a phofphorus, it is evident, that no metallic mix>- 
ture is the caiife of its wcierht, 

Mr. SchefFer, in the Memoirs of the Academy at Stockholm, 
for the year 1753, has conimujiicatcd fome experiments upon 
a Oonc of this kind from China, which prove that it perfedly 
agrees with the dt-fcriptioiis given in fevernl books, of a (lone 
chilled pctuKtfc by the Chinefr, and which, it is faid, is ufed 
in their China-nianufaclDries. The phofphorus of Baldwia 
iiiufiratcs Mr, Margrati's experiments. The phofphorefcent 

qaality 



Bed. 51. . F0NDEI10U3 EARTHS. S9 

Its fpecific gravity is 4,500. 

B. Opaque: a. white: b. Reddifh: are found 

in Wildeman at Hartz, and in other Ger-^ 

man mines [b'\. 



SECT. 51. (19.) 

C Ponderous Drufen fpar. Lat. Marmot 
metallicum Druficum [c]. 

I. Jagged or like cock's combs. Crijiaium. 

Thefe 



•m*^ 



quality of thefe ftones is, however, different from that of the 
fparry limcflonea and fiuors, which is only produced by their 
being flowly heated, and feems to arife from a phlogidoD, 
which is deftroyed in a glowing heat. The Author. 

It does not burn to plaftcr of paris, as gypfum does : is io- 
fufible per fe; it is often mixed with calcareous earth : and 
fometimes accompanies the ores of metals : it forms likewifc 
the bafis of fome petrifications. It contains 84 parts of /><7«- 
derous earthy 1 3 of the mojl concentrated vitriolic acid^ and 3 
o^ water : but the artificial barcfelenite contains 33 parts of 
vitriolic acid, and 67 of ponderous earth. 

Mr. Morveau decompofes this fubftance by a very eafy me- 
thod : viz. by calcining it with one iixth part of its weight 
of charcoal^ for one hour in a crucible, well luted, in a ftroif^ 
red heat : and finally diflblving it in the acetous acid. The. 
fulphur is thus feparated. 

[^] The red fpar, or baro-felenite, and fometimes the 
other varieties contain i or 2 parts of iron in one hundred. 
Kirvjan. 

[i] Regularly Cryflallifcd aluminiforme, folid, and femi- 
trantparcnt. This fpecics is found in the lead mines of AU 
ftc.n-moor on the eounty of Cumberland in England. Mr. 
William Thomfon, of ChriTt- church- college at Oxford, a 

young 
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Thefe refemble cock's combs, and are 
found in clefts and fiflures accreted on 
the furfaces of balls of the fame fub* 
ftance [Jj. 



. young gentleman intimately acquainted with mineralogy, 
fliewed me fome fine fpecimens of this mineral, and very 
properly remarked that it feems to affe^ the peculiarity of 
having its cryjiah laminated^ as radiating from a center : but 
this radiation feldcm amounts to a whole circle. The corners 
of thefe flat criftals are truncated, like thofe of alum, and 
are thicker in one fide than in the other of each parallelo- 
gram, fo as to fit one another in the arch of the kind of vault 
they form together : and have fome fmall ones adhering to 
their fides, like drufen fpars leaving internal angles, as the 
macks of the French, or the cruciform criftallifations. 

The fpecific gravity of the ^^^ ponderous cryftals, being 
examined by my worthy friend Mr^ Nicholfon, with an in- 
ilrument of his own invention well calculated for the eafy 
and exa£l finding of fpeciiic gravities, was found from a piece 
of this fpar, regularly cryftallized and moflly tranfparent, to 
be with refped to diililled water, at the temperature 60*^ 
fahrenheit, r= 44745 : 10000. Dr. W. Withering, the learned 
tranflator of Bergman's Sciagraphia into Engl iili, wrote to me 
not long ago, that he had dijcovered fome curious properties in 
the fpatum ponder ofum^ which he intended to communicate foon 
to the Royal Society of London, The Edit. 

This fpccies is found alfo in Auvergne in France, and has 
been dcicribed by Mr. Bayen, who believed its bafis to be 
calcareous. The furface of its criftals was covered with fer- 
r.igineous ochre. It was extremely refra6lory. Fabroni. 

[^] This fpecies is found alfo in Dcrbyfliirc, where it 1% 
called cauk^ or calk. My worthy friend Mr. J. Whitehurft, 
F. R. S. flicwcd nic various Ipcciir.cns of this mineral, not only 
with convex, but with flat furfaces : the upper fnrfnces of the 
aggregated parts appear rather like the edges of very thin flat- 
jt.ilh Lenfcs put together, than edges of cock's combs. Edit. 

?. White, 
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3. White^ from Hartz and Kongfberg in 

Norway. 
q. Reddifli from Wildeipan piine ;n the 

Hartz [e'j. 



SECT. 52. (24.) 

Ponderous earth united with phlogifton and 
the vitrioUc acid. Terra ponderofa phlogijlo et 
acido vitriolico mixta. Leberjiein of the Germans 
and Swedes. Lapis hepaticus. 

This ftone in Ibme fpecimens conftantljr, 
but in others only when rubbed, fmells like 
the heparfulphurisj or gun-powder. It excites 
no effervefcence with acids, and is a medium 
between the gypfum and the foetid ftones of 
Sedion 29, with which it has, however, gene- 
rally been clafled, although no lime can be 
made from it ; whereas they are the fitteft of 
all the different lime-ftones to be burnt into 
Jime. 

It is found. 

Jl. Scaly. 

I. With coarfe fcales. 



^c] 4. Fibrous, in the form of zeolite or albeftos in filaments. 
Mr. Monet has obferved that thefe fpars frequently contain- 
phlogifton, for they become a liver of fulphur in a flrong heat 
without addition. But Mr. Woulfe never found any, and 
thinks Mr. Monet was deceived by charcoal falling into his 
/crucible. Phil. Tranf. ^779> P* ^S- Fabron'u 

a. Whitifh 
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a. Whitifh yellow, from StoUeti at the mine 
called GottefhulfFe in der Nojth at Kongf- 
berg in Norway. 

2. With fine glittering or fparkling fcales. 

a. Black, is found in form of kernels or balls 
in the allum-flate at Andrarum in the pro- 
vince of Skone \f\ 

ORDER 



[y] The method that nature takes in combining thofe maN 
ters which compofe the liver -Jlone^ niay, perhaps, be the 
fame, as when a limeftone is laid in a heap of mundic, while 
it is roafling : becaufe there the fulphur unites itfelf with the 
liitieflone, whereby the limeftone acquires the fmcll of liver of 
fulphur, inftead of which the vitriolic acid alone enters into 
the formation of gypfum. How the fulphur combines itfelf 
may likewife be obferved in the flate balls or kernels from 
jlndrarum alum mines^ where it fometimes combines itfelf 
with a martial earth with which this flate abounds, and forms 
therewith pyrites within the very flate balls. I have called 
this fpecies the liver ftone, notwithfianding that name, by 
reafon of its colour, has before perhaps been given to feme 
other kind; but as (in my opinion) the colour is a circum- 
ftance of very little or no importance in mineralogy, fo as not 
to deferve to be taken notice of, in preference to other cha- 
racters of more confequencc, I hope my boldnefs herein will 
be excufed. The foetid or fwine-ftones, :^nd the liver-ftonc, 
iire, in regard to the flruclure of their parts, fubjeCt to the 
fame varieties as the other fpecies of lime-ftone ; and it is to 
be obicived that a volatile alcali is commonly fuppofcd to have 
entered into the compoliiion of the foetid flones, though it has 
never yet been difcovercd by any experiment, ^he Author. 

N. B. This lad aflertioii is contradiiSied by Wallerius le6t, 
43. p. 149. who pofitivcly fi^ys, that a volatil alcali is cer- 
tainly found by a chemical analyfis of thefe ilones; but 
Non no/lrum . . . • tantas componere Utcs, 

According to Bergman this is a ponderous earth, combined 
^lih vitriofic acid, mixed with rock oil, and with the calca- 
reous, argillaceous and filiceous earths. Sec his Sciagraphia^ 

§ 90. 



[ 93 ] 



ORDER THE THIRD, 
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SECT. S3' (Additional.) 

MAGNESIA, or Magnefiaa earth. ,Laf» Mag- 
nefia Alba, vel Terra Muriatica. 
This is a white, loofe, and light earth, only 
known fince the beginning of this century [g*]. 

It 



§ 90* The fame chemift adds, that one of thefe kernels from 
Andrarum, gave by a chemical analyfis twenty-nine parts of 
caufti'c ponderous earth ; thirty-three of the iiiiceous : almoft 
five of the argillaceous, and 3,7 parts of lime, befidcs the 
water and vitriolic acid, which entered in its compofitlon. 
The Edit, 

The lapis hepaticus is generally compa^^ but not hard 
enough to {Irike fire: its texture is either equable^ or laminar, 
fcaly, or fparry, and it takes a poli(h like alabafter, does not 
effervefce with acids, and when calcined is partially reduced 
to a fort of plafter of Paris, One hundred parts of it con- 
tained, by the analyfis of profeffor Bergman, 35 of baro-fele- 
nite, 38 of iiiiceous earth, 22 of alum, 7 of gypfum, and 5 
of mineral oil. Kirwan. 

[^] It was at Rome that this earth began to be known by 
the name of Count de Palma^s powder^ which a Regular Canoa 

there 
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It is generally found combined, or mixed with 
other heterogeneous fubftances, as other fimple 
earths are. 

1 . When pure [A] its Ipecific gravity is 2,330, 
and then 

2. It neither hardens, contrafts nor melts by 
the application of heat, even by the. folar 
rays [/]. 

3. But 



there offered as a general remedy for all diforders. It was 
confidered by many, as a kind of calcareous earth : but F. 
Hoffman was the firft that fliewed it to be elTentially different: 
and afterwards Dr. Black of Edinburgh, as well as the famous 
A. S. Margraaf of Berlift, though unknown to each other, de- 
monftratcd this truth, by numerous and maflerly procefTes* 

[hj To have pure magnefia, let Epfom-falt in well formed 
cryftals, be.difTolved in diftilled water : and from this the mag- 
nefia is to be precipitated by mild volatil alkali. ; Some of 
this earth, that remains fufpended in the folution by means of 
the aerial acid, may be eafily precipitated by a fimple ebulli- 
tion. The hundred weight of this magnefia when' dried, con- 
tains near 25 parts of aerial acid or fixed air .* .30 of water: 
and 45 of pure earth. Its fpecific gravity then is 2,155. The 
fixed air and water may be totally driven off by calcination, 
Bergman. 

[/] The contraiy (feemingly) appeared by the experiments 
made in London the lafl fummer (1782) with the burning 
lens of Mr. Parker, whofe effects are the ftrongeft ever heard 
of, though its diameter is but 32 Englifh inches and a half in 
the clear. A cubic piece of magnefia, a quarter of an inch 
fquarc being put in its focus, was hardened and reduced to lefs 
than a third part on each fide, (viz. from the 25 hundredth 
part of an inch, to 8 hundredths.) I was ftruck with this 
fad : but on applying to the fame focus a fimilar cube of the 
magnefia I had received from Mr. Henry's manufadurc at 
Mancheftcr; this neither became harder nor fenfibly dimi- 
jniilied in its fize. According 10 Bergman, unlefs this earth 
b^ precipitated by the volatil alkaly or by the neat cryllallifed 

tanar^ 
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3. But It nielts eafily with borax, or micro- 
cofmic fait ; though it is fcarcely affedled 
by fixed alcalis, or calces of lead. 

4. Mixed with other earths, it produces by 
fire, different hard maffes [i]. 

5. It gives no caufticity, except to the vola- 
til alkali : and 

6. Does not effervefce with any acid. 

7. When mixed with water.it (hews a very 
fmall degree of heat, but without any ef- 
fervefcence. And when the water exceeds 
the weight of magnefia about feven thou- 
fand fix hundred and ninety-two times, it 
is totally diflblved. {Kirwan.) 

8 and 9. Being put in water and afterwards 
dried, it contains t^V parts of its weight ; 
though when faturated with aerial acid, 
it will abforb and retain after being dried, 
parts of water. 



6 6 



tartar, any other alkaly brings fome mixture of fiIiceou» or cal- 
careous earth ; and nearly the fame happens, when it is fepa- 
rated by calcination from the remaining lixiviations of the ni- 
trous and marine acids ; in which cafe by fuch a continued 
fire, it adheres together and even fhows a tendency to vi- 
trify. Edit, 

[^] Mixed with calcareous, liliceous, and argillaceous^ 
earths, it melts in the fire : and if four times its weight of 
green glafs, be added to it, a kind of porcelain is produced 
hard enough to flrike fire. But neither an equal part of the 
above earths, or of ponderous earth, glafs of lead, alkali of 
tattar, and vitriolated tartar added feparately to magnefia 
will melt in the fire : however when mixed with common ar- 
gillaceous earth| it melts into a hard mafs. Bergm 



10. This 
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10. This earth ciombined with aerial acid is 
more foluble in cold than in hot water. 

ir* Combined with vitriolic acid it criftal- 
lifes into a bitter fait, known by the 
name of Epfom and Seydlitz ov Seidfchii- 
Iii% fait, whkh is foluble in little more 
than its own weight of water. 

12. Wi^h nitrous acid it forms a deliquef- 
cent fait. 

13. With the muriatic, or the acetous 
acids it does not cry ftallile : and the mafs 
being dried, attrads humidity from the 
air. 

14. It has a ftronger attradlion to the flu or 
acid than to any other, {Berg.) : and cri- 
ftalUfes with it into hexangular prifms 
whofe ends are formed of two low pyra- 

^ mids, of three rhombs each fRome de 

15. It is not precipitated from other acids by 
the vitriolic, as calcareous earth is [/]. 



[/] Calcareous earth has feveral different properties from 
thofe of magnelia, as for inftanec, it does not take up more 
water when combined with aerial acid : it renders the fixed 
alkali cauftic by calcination : its combination with vitriolic 
acid produces a felenite hardly foluble in 4 or 500 times its 
iveight of water : with the acetous acid gives permanent cry* 
ftalsy &c. Ber^. 



SECT, 
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SEC T. 54. (Additional.) 



Magiiefia combined with vitriolic arid other 
acids. 

j^. Magnefia when faturated with the vi- 
triolic acid, forms a bitter fait, called Englifh 
or Epfoniy Seydjhutz or Sedlitz fait. The falts 
known under thefe different names only differ 
from one another on account of fome hetero- 
geneous fubftance, which is combined in them, 
the vitriolated magnefia being the charafteriftic 
and principal ingredient in them all. 

B. Magnefia is found not only combined 
with the vitriolic acid in the waters of Epfom, 
Sedlitz, &c. but alfo with the marine acid to' 
a confiderable quantity in fea-water and other 
fait fprings. 

C. It is contained frequently in frefli waters 
where it is diffolved by means of a quantity of 
aerial acid. Fabroni from Bergman. 



Vol. L H SECT^ 
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SECT, ss^ (790 

Combined with other Earths [fn\. 

A. Magnejta when combined with JiUceous 
iarth^ IS commonly unftuous to the touch : 
and more or lefs difficult to be cut or turned, 
in proportion to its different degrees of hard- 
nefs. 

It is not diffufible in water : grows hard, and 
is very refradlory in the fire. 

When pounded and mixed with water, it will 
not eafily cohere into a pafte : however, if it is 
managed with care, it may be baked in the fire 
to a mafs, which being broken, (hews a dull 
and porous texture. 

It takes for the moft part, and without much 
labour, a fine polifh. It is found, 

Compa£t and foft, particulls impalpabilibus 
mollis ; SmeStis^ Brian^on or French chalk [«]. 

a. White,' from the Lands-end, in Cornwall. 



"w] The fubftanfces treated of in this and in thefcvcral 
following; feelions have been indicated by Bergman (in his 
Sciagraphia § 107), as belonging to the magnejian earths. 
The fame author reckons the asbeflus kind among the 
fame. 

[nl The fmeffls ovjleautes and the ilioerl or fhirl confift of 
the fame kinds of earth ai the ajbeftus^ except the calcare^ 
pus earth; and is likcvvife contaminated with a fmall portion 
oi iron. See Btrgman Diflert. de Asbcfto. The Editor. 

b. Yellow, 
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b. Yellow. 

r. Red and white, from the Lands-End: the 

foap earth, from Switzerland : it looks 

like Caftile-foap. 



SECT. s^. (Additional.) 

Magnefia mixed with filiceous earth is found 
in various parts of the Vv^orld, particularly in 
the Eaft, in veins of moderate thicknefs, and 
is the fubftance of which the large Turkey- 
tobacco-pipes are made. It is called by fome 
fpuma maris^ and is the meerfl)aum of the Ger- 
mans: {2i\(o keffekilL § 84. Cronft.). It is pro-* 
bably what the Canadians call terre a chalu^ 
meau^ found in North-America. 

It is of a white or yellow colour, foapy feel, 
and moderately hard : it becomes harder in a 
moderate heat. In the ftate we receive it, that 
is baked, does not efFervefce with acids ; and is 
difficultly foluble therein. 

According to the analyfis of Mr. Wiegleb, it 
tonfifts of equal parts of magniefian and filiceous ' 
earths. 

A mixture of this earth with the calcareous 
earth and iron, 'is found near Thion-ville in the 
French part of Luxembourg^ which is of a blue 
colour : and contains moft calcareous earth, 
alfo iron, and a little argill, with fome petre- 
fadions. 

H a Another 
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Another of an olive coloyr Is found in the 
fame place : it contains no argillaceous earth, 
though both feem like clay; this laft is ufed in * 
pottery, 

Alfo a mixture of this earth with clay, talp, 
and iron is found in Silefia. This is of a green- 
ifh yellow : it is in a loofe form, of a greafy 
feel: and according to Margraaf, it contains one. 
third part of its weight of magnefia. Kirwan^ 



SECT. s7^ (80.) 

B. Steatites or fbap rock. 
I. Solid and compact, FarticuUs impalpabill^ 
bus JoVtda ; 

a. White, or light green, from Rifver, ia 
Norway, Bareuth, and Sikfioberget, at 
Norberke, in Weftmanland. 

b. Deep green from Salberg, in Weftman- 
land, Swartwik, in Delarne, Jonufwando, 
in Lapland, Salvifto, at Tamela, in Fin- 
land, &c. 

c. Yellow from Juthyllen, at Salberg, Tor- 
rakeberget, at Gofborn, in the province of 
Vermeland, and China \o\ 

SECT^ 
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[<?] It is a very difficult matter to fpecify all the vartetiet 
of tlie foap-ilones in regard to their hardnefs or foftnefs, flnc^ 
they cannot be compared with any flandard meafure. Thoie 
from Rifver, xSikliobcrg, and China, are a great deal harder 
gnd more foUd than the Eoglifh kind, from the Land's End, 

whic^ 
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SECT. 58. (81.) 



C Solid, and of vifible particles, So/idd par- 
ticulis majoriaus; ferpentine ftone, Lupis fer^ 
pentinus. 

I. Of fibrous and coherent particles, Lapis 

ferpenitnus Jibrofus. ' 



which breaks bettveen the fingers ; but are foft in comparifon 
to that from Salberg, which is there called ferpentine y al- 
though both thefe varieties may indifcriminately be made ufe 
of for cutting and turning. The foft ones, however, are not 
fo apt to crack, in working, as the harder. But none of thefe 
varieties is found in the rock, without being interfperfed with . 
the iindtuous clefts. When they are too many, too clofe to 
one another, and make the ftone unfit for. ufe, they are in this 
cafe called by the Swedifh miners, ^/«?//^^ ; and of this kind 
. is a great quantity found at Salberg and Swartwik. Moft 
part of the foap-rock, which is found in Sweden, is likewife 
mixed with glinuner or mica, and then it is called ielgjien^ 
that is ollaris^ The Author,. 

The fpecific gravity of the fteatites is from 2,433 ^^ 2,780. 
It is riot eafily difufible in water, nor rendered ductile by 
mixture with it : it does not effervefce with acids, and is very 
llowly and only partially foluble in them. 

In fire it hardens, and becomes whiter ; but is infufible per 

It is imperfectly melted by mineral alkali and microfcomic 
fait : but more perfectly by borax. It is apt to corode the 
crucibles : and the fmall quantity of iron it contains, is in a 
femiphjogifticated ftate. Kirwan, 

Its analyfis will be found in the table at the end of § 73; 
the Editor. 

H 3 This 
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This is compofed, asjt were, of fibres, 
and might therefore be confounded with 
the asbellus, if its fibres did not cohere fo 
clofely with one another, as not to be feeii 
when the ftone is cut and poliftied. The 
fibres themfelves are large, and feem as if 
they were twifted. 

<7. Deep green. 

Is fold for the lapis nephriticus^ and is 
dug at fome unknown place in Ger-? 
many \o^\ 

b. Light green, from Skienftiyttan, in Wefl:-« 
manland ; is ufed by the plate-fmiths, in;* 
, ftead of French chalk. 



*rr-*- 



[0*] Probably from Bohemia and Bofeith. Brun^ 



SECT, 
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SECT. S9r '(82O 

D. Fine grained Terpentine ftone, Serpentinus 
particuHs granulans^ the Zoeblitz Terpentine. 

a. Black. 

b. Deep green. . . " 

c. Light green. 

d. Red. 

e. Bluifh grey. 

fn White, thefe colours are all mixed toge- 
ther in the Terpentine ftone, from Zoeblitz, 
but the green is the moft predominant co-» 
lour. 



SECT. 60. (83.) 

E. Porcelain earth mixed With iron, T^erra 
p'orcellanea tnarte mixta. This is 
j4. DifFufible in water. 
a. Red, la terre rougCj from Montmartre, 

and China. 

The water-clinkers which are imported 

from fome certain places in Germany, feem 

to be made of this kind. 
B. Indurated. 
I . Martial foap earth, Creta Brianzcnica, tnar^ 

tialls. 
a. Red, from Jafberg, in Norway. 

H 4 It 
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It is likewife mixed with fome calcare- 
ous matter, ^ 

2. Martial loap rock, Steatites marttalis. 

a. Black, from Sundborn, in Dalarne, Tor- 
rakcberget, in Wermeland, OfFerdal, in 
Jemtlaiul. 

I. Red, from Siljejord in Telemarken, ia 
Norway \^p\. 



SECT. 6i. (265.) 

F. The T!dgjlen of the Swedes, luaph oU 
larh. Si^xum compofAum Jieatite et mica \jj\. 

a. Light grey, from Fahlun, and alio Byx- 
berget at Norberke, 

b. Whitifh yellow, from Slkfioberget in Nor*- 
berke. 



\p^ Since the iron renders the fo called refradory clay, as 
^\'ell as other clays, more eadly fufible than they really are by 
the.uillvt.s ; it might be queried, how it can be determined, of 
Tviiat is.jcitrs of argillaceous matter thefe confiil: ? To this it is 
aijivvercd, that they are found together in the fame beds with 
the porcelain clay : that they have all the fame external figns, 
ar.J diitcr from it only in the colour, being red, brown, or 
black, in r .p/.rd i.o the contained metal: that they are more 
refraci^ory in the fire tlian any other martial clay ; and that, 
though I hey may be reduced fo as to refemblc a black or iron- 
cch;aied flag, they ;et retain their form. TToc Author, 

[<y] Gnris. in Saxony, is the name of a rock-ftone, confift-. 
jr^f-oi j^liinnicr, Lif^is olLirls^ and quarrz ; the proportion, and 
t;.t: nKinncr in whi^h thjfc pirts are joined together, form fe- 
Verd vaiictics; Jjrun^ 

Cf Dark 
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€. Darjc grey, from Riddarfhyttan. 

d. Dark green, from Salvifto in the parifli of 
Tamela in Finland. ■ 

This is employed with great advantage 
to build fire-places and furnaces,. &c. and 
when it is (Idty, the extremities of the 
ilrata muft be turned towards the fire. 



^ E G T. 62. (Additional.) 

Obfdrvations on Serpentines. 

In refpe£t to colour as well as ^ompofitlou 
this ftone is fufceptible of great variety ; for it 
, is ^ found either white, green, brown, reddiih 
brown, yellpw, light blue, black, fpotted, or * 
ftreaked with veins of various colours. Its tex- 
ture is either indiftinft, obfcurely laminar, or 
fibrous. It is harder than foap rock, though 
not fo hard as to give fire with fteel. It is ie£s 
fmooth to the touch, but fufceptible of a good 
polifli, looks like marble, and is often in thia . 
plates femi-tranfparent. 

Its fpecific gravity is from 2,400 to 2,650. 
It does not effervefce with acids, but is flowiy 
and partially foluble in them. It melts perje- 
in a ftrong heat, and preys on the crucibles. la 
a lower degree of heat it hardens. ^ 

According to the analyfis of M. Bayen, loo 
parts of it contain about 41 of filt^x (wliich he 
takes rather to be mica); 33 of magnolia; 10 of 
argill ; I a of water, and about 3 of iron. The 

ferpentiae 
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fcrpentine of Corfica contains a larger propor- 
tion of argili, and a fmaller of filex. 

It has many varieties; being found (1) vein- 
ed or fpotted with green fteatites, (2) red v^ith 
veins ofaibeftos, (3) red, green, yellow, or black 
with veins or fpots of white calcareous fpar, is 
called potzcverai The black is called nero di 
, .fratG\ the green ''oerde di Suza; but thefe names 
are not reftrained to this fpepies, (4) Veined 
or fpotted with gypfum, (5) veined or fpotted 
with barofelcnite, (6) veipcd or fpotted with 
fhifi:u6. And (7) with veins of quartz, feltfpar, 
or fhoerl. Kirwan^s Rlem. of Mineralogy. 

What is commonly cdWed ferpentincj is a true 
lapis ollarisi but being variegated with green, 
yellowifli, and brown fpots, like the (kin of 
feme common ferpcnts, it is called by that name* 
Great quantities of this ftone are found in Italy, 
and Switzerland, where it is often worked into 
• the fhape of difhes and other vafes. Fabroni. 

And the Gabro of the Italians is nothing elfe 
but a kind of ferpentiue, Edit, from Kirwan^ 



SECT. 6^. (93O 

The micaceous kind, Terra micacea. The 
Glimmer, Daze, or Glift. 

Thefe are known by the following charafters : 
I. Their texture and "compofition confift of 
thin flexible particles, divifible into plates 
or leaves, having a (hining furface, 

2. Thefe 
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2. Thefe leaves, or fcales^ expofed to the fire, 
lofe their flexibility, and become brittle, 
and then feparate int# thinner leaves : but 
in a quick and ftraig fire, they curl or 
crumple, which is a ftep toward; fufion; 
though it is very difficult to redice them, 
into pure glafs by themfelves or without 
addition. 

3. They melt pretty eafily with borax, the 
microcofinic fait, and the alcaline fait: 
and may by means of the blow-pipe, be 
brought to a clear glafs, with the tvo for- 
mer lalts. The martial mica is, hovever, 
inore fufible than the uncoloured one; [j*]. 

There is not yet difcovered anyloole 
earth of this kind, but it is always .x>und 
indurated [r]. 



'q*"] Its mean fpecific gravity is 3,000. Fabr. 

r] However, fuch as' it is, it may be advantageouiV em- 
ployed to purify muriatic fait, or nitre, by a decompiiitioa 
^ its heterogeneous parts. Fab» 



SECT. 



V 
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S E C T 64. (94.) 

A. Coburlefs or pure mica; Daze, Glimmer, 
.or Glift, Mica alba ^ five fur a \s\. 

J, Of large parallel plates, mica conjlans la^ 

me-lis tnagnis' faralkUs. Mufcovy glafs, 

Fiirum Mujcoviticum [/]. 
Is tranfparent as glafs; found in Siberia 

aid Elfdalen in the province of Werme- 

Imd. 
2» Of fmall plates, Mica fquamofa^ fromSilf- 

^erberget, at Runneby, in the province of 

Blekinge. 

3. Of fine particles like chaff^ or chaffy mica, 
Variiculis acerofis. 

4, Of tvvifted plates, crumpled mica, Mica 
zontorta^ talcum officinale. . 



[5] The fpecific gravity of mica is from ^,535 to 3,000 
when 'oacied with iron. One hundred parts of the colourlefs 
kind ontain 38 of lilex, 28 of argill, 20 of magnefia, and 14 
of the moil dcphlogifticated calx of iron. Martial mica con- 
tains leftdes 10 or 12 per cent, of a more phlogiflicated calx 
of iror, from whence its various colours are derived, and a 
proportionally fmuller quantity of the other ingredients, 
JClrwan* 

[/] Mufcovy talc differs externally from mica only in be- 
ing more foft jmd foapy to the touch. It contains 50 parts of 
. filex, 4.5 of mild magnefia and 5 of argill in one hundred 
parts. Venetian talc is white, grey, yellowifli or greenifli and 
ft; mi- tranfparent. It is much more tender and brittle than 
mica, :nd is fo foft that it may be fcratched with the nail. Its 
ijpecific gravity is 2,729. Kirwan* 

3 SECT. 
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SECT. 6s. , (9S') 



\ 



B. Coloured and martial glimmer, Mica cth^ 
hrata martialis. 

a. Brown femi-tranlparent, from Kola, in, 
Lapland. 

2. Of fine and minute fcales. Mica fquamcfa 
martialis. 

a. Brown. 

b. Deep green, from the mine of Salberg, in 
the province of Weftmanland. 

r. Light green. Talcum officinale^ found in 
the oUaris, from Handol, in the province - 
of Jemtland. 

d. Black, found .in the granites, in the pro-* 
vince of Upland. 

3. Twifted or crumpled glimmer. Mica con^ 
iorta martialis* 

a. Light green, in the ollaris, from Handol. 

4. Chaffy glimmer, Mica martialis pariiculis 
acerojis* 

a. Black, is found in the ftone called horn-- 
berg^ which occurs in moft of the Swedifli 
coppermiries ; for inftance, thofe at Nor- 
berg, Flodberg, &c. 
, 5. Criftallifed glimmer. Mica drujica. 

I. Of concentrated and ercft fcales, Drufa 
micacea con/ians Jquamis concent rat is ferpen^ 
dicularibus. Caryophylloides. 

/ . 2- Of 



\ 



/ 



/ 

J '■ • ' 
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2. Of hexagonal horizontal plates, Drufa 
micccea canftans fquamis hexagonis horizon^ 
taillus. . 

This is found' in the mines of Salberg 
in the province of Weftriianland [u\. 



S E C T. 66. (96.) 



Obfervations on the Micae or (yZ/V/^w^rj. 

The ftones belonging to this order are by mofl: 
authors confidered as apyri, which they really are 
in feme degrees of heat, and when they are 
mixed with certain bodies ; but they may at the 
fame time with equal propriety be called vitref- 
cents, becaufe they melt with that degree of fire 
in which neither quartz nor limeftone are in the 
leaft altered ; and are ftill more readily fufed, 
when mixed with a martial earth, either by 
nature or art: hence if the hornberg is naturally 
mixed with copper ores, as is frequently found 
iu Sweden, it is no way detrimental to the 
fmehing of them, as they commonly contain 
a fuificient quantity of fulphureous acid, which 
fcorifies the iron. But when the glimmer is 



[«] Thefe two fpecjes of Jrufe^ or groupcs, arc often found 
in collcdtions. 

Some tin-floors at Zlnmckild in Bohcnoia contain moft forts 
of gi Maimer, and they are Ibmetinies very rich in tin-ftonc. 
Bruiu 

mixed 
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mixed with quartz, it may perhaps be impoffi- 
ble to melt it, becaufe it renders the quartz fb 
compaft, as to prevent it from cracking, which 
may be feen on the rock-ftone (Seel. 262.) : the 
mica does the fame, when it is interfperfed in 
an apyrous clay ;^ and this is the reafon why the 
oUarh fo ftrongly refifts the fire [w]. 
. The martial mica in a calcining heat acquires 
a yellow fliining colour, which has induced 
many to examine it for gold ; but nothing can 
be obtained from it except iron, which may be 
dlflblved or 6xtra6ted by means of aqua regis : 
although a late German author has pretehded 
that he produced from the mica an unknown 
femi-rmetal, which refenibled iron mixed with 
zink. Neverthelefs he owns, that he has not 
examined the femi-metal, and that for obtain- 
ing it he ufed a flux, compofed of feveral me- 
tals, fbme of which probably united with the 
iron in the mica : wherefore it is probable we 
fhall never hear more of it. 



[iv] Mr. Margraff aflerts riiat he has obtained Epfom (alt 
from talc ; and Mr. Fabroni obferves that in decompoiing 
the acid of nitre by means of a micaceous fubflance, as foon 
as the acid is diftilled, there is fome (Xher fubitance as yet un- 
known, which fublimes at the end of the operation : he adds 
that on, employing aqua reg'ia or mafi>te acid with this fnt>- 
ftance, the yellow colour which refults from the folution, 
feems to indicate that there is iome pirt of iron in it. Fi- 
nally Mr. Monnet confirms this I ill aflertion, as he found 
that phlogifticated alkili and folutioa of galls produce a b'ue- 
ifli coloup with that of mica : and adds- that its componcni 
parts are the 'fame as thofe of the afbeitos, excepting only that 
it contains much lefs of iron than this bft. £diL 

Some 
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Some, of the micaceous kind feem fat and 
unduouSy and others harfti and dry : it is not 
improbable that the former may contain a phlo- 
gifton, although this cannot be extracted from 
them in form of a pure oleum talci. But fince 
talcs and micas refemble each other fo much in 
other particulars, there is no reafon for making ' 
them two diftin£t genera [at]. 

The talc cubes ^ as they are called, which have 
the figure of alum, and are fometimes found in 
the copper-mine of Falun, in the province of 
Dalarne, and which are very much valued by 
Ibme foffilogifts, are, when broke, found to con- 
fift of an iron ore, often mixed with a yellow . 
or marchafitjcal copper ore, and only covered 
with a very thin coat of mica. 



[xl Many mineral fubilances niay happen to have that glit- 
tering or fhining appearance of common mica, without really 
being of the fame genus » This we are encouraged to aflert 
from what is obferved in fome artificial productions, one of 
which I was lately favoured with by my ingenious and worthy 
friend, Mr. Joliah Wedgewood, F, Rl 8. who has carried to 
fuch an extraordinary perfection the Englifli pottery, that it 
far exceeds whatever is known both of the antient or modern 
manufactures of the kind, on account of its fine and various 
texture, hardnefs, and elegant forms. The production I fpcak 
of as refembling mica, was an unexpected refult from vitriol 
calcined to rednefs, then mixed (without being waflied) with 
common fait : and calcined again, under a muffle, with a 
fomcwhat ftronger heat, about the tenth degree of his new 
and ufeful thermometer defcribed in the volume of the Philo- 
fophical TranfaCtions for 1782, It was of a dark purple co- 
Ipur, and the fhining particles were fo brittle, as to fhow their 
glaliy form, very ditferent from thefc of the real mica. Tbi 
£,ditor* 

Th«. 



The tranfparpnt Mufgovy glafs is ufed for 
windpws, find upon sU pccaficms where panes 
of glafs are wanted. Perhaps it might alfo be 
advantageoufly employed to cover houfes. 

The twifted or crumpled mica, which is 
found at ^arcJjQl in Jemtland, 1$ there manu- 
factured into kettles and other veflels, as alfo 
for hearths of chimnies ; and the powder which 
falls in the weirking, may be mixed with the 
common fait for the diftillation of the muriatic 
acid. 



SECT. 6y. (102.) 

The jf/^e/if^s fdnd^ ^iSb^Q^Xf^. 

Theie are only yet difcovered in an indu- 
rate ftate : their ^liara&er^ are as follows ; 

1. Wb.en puce, they are very refraftpry in 
the fire. 

2. In large pieces they are flexible. 

3. They have dull or uneven fuffaces, 

4. In the fire they become more brittle. 

5. They do not flrike fire with the fteel. 

6. They are not attacked by acids. 

7. They^ are eafily brought into fufion by 
borax or alkaly. 

In this order are included both thofe varie- 
ties which by foffilogifts have been mentioned 
Vol. LI under 
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vin6:er the names of Amiantus and AJbeJlus^ and 
have often been confounded together [jy]. 



SECT, 68. (103.31^ 

I* Afbeftus, which is compounded of foft and 
thin membranes, AJheJius membranaceus ; Ami^ 
antus Walleriu 

A. Of parallel membranes, AJbeftus membra-- 
nis conjlans parellelh: Corium^ five Caro Mon^ 
tana^ Mountain-leather, 

1. Pure. 

a. White^ from Salberg in Weftmanland* 

2. Martial. 

a. Yellowifli brown, from Storrginningen^ 
at Dinnemora, in the province of Upland. . 
This melts pretty eafily in the fire to a 
black flag, or glafs. 



■«ika«. 



[^] The fpccific gravity of the albeftus is from 2, joo to 2,800. 
It confifls of magnejtan earth, with a larger quantity of the 
Jiliceous^ and a leffer of calcareous and argillaceous earths, con- 
taminated with a fmall quantity of iron, BergmatCs DlJferU 
de Ashejio* 

The amiantus cohfifts of magnejtan earthy with a larger 
quantity oi Jiliceous and a leffer of calcareous^ ponderous and 
argillaceous earths, contaminated with a fmail portion of iron. 
Its fpecific gravity is 2,913. Kirwan and Bergman* Sec th« 
Table at the end of § 7a. 



SECT. 
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SECT. 69. (104.) 

B. Of twifted foft membranes, j^jhejlus mem'- 
brants conjiani coritortis: Suber montanum^ Moun- 
tain cork. 
I. Pure. 

d. White, froni Salberg in Weftmanlaiid. 
ij. Martial. 

a. iTellowifh brown, from Dannemora. This 
has the fame quality in the fire, as the mar- 
tial mountain leather. 



S E C T. 70. (105.) 

2. Offine and flexible fibres, -4®^^iJ?l$r^j; 
jybeftus^ or earth flax, Afbeftus fValleriL 

Ji. With parallel fibres, Ajbejius fbris con* 
Jians parallelis : Byjfus. 

1. Pure and foft. 

a. Light green, from Schelkowa Gora in Si- 
beria. 

h White, from Ulrica*s Ort in the mine of 
Salberg in Weftmanland : it is there found 
together with mountain leather. 

2. A little martial, and more brittle. 

a. Greenifli, from Bafl:nas Grufva, at Ryd- 
darhyttan in Weftmanland. There it 
forms the greateft part of the vein out of 
which the copper ore is dug ; a great part 
of it is confequently melted together with 
the ore, and is then brought to a pure 
femi-tranfparent martial flag or glafs. . ' 

I2 SECT, 
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s E c f y 71. (106.) 

I 

» 

B. 0£ bix>1^0 aocj rjecomblned fibres, -^C/^^ 
tusjibris conjians^ abrupt is et conglutinath. 
!• Martial. 

a. Light- green, from Bsftnas GruEv? at Rid- 
darhyttan [%]• 

/ 

SEC T.- 72. (107.) 

Obfervations on the AJbeJlus kind. 

I am much iiiclined to believe that the Af^ 
befti, as well as the Micas, are produced from 
an argillaceous earth, both.becaufe they become 
brittle in the fire, which is a proof that they 
harden, and becaufe they become more fuiible 
by the admixture of a rpaf tial earth : but as the 
method nature makes ufe of for this change i$ 
unknown, it might perhaps in other refpqiSs be 
neceflhry, not to force the earths togetner, for 
fome flight reafon, within the compafs of a few 
orders. 

The Siberian' Afbeflus, which may be confi- 
dered as the principal and chief of the fibrous 
kind, is, as it were, confumed by the flame of 
a blowpipe, and does not leave any certain.mark 
of fufion; but it rnelts readily with borax to a 
clear and colon rlefs glafs, 
— • ■ , - ■ ■ — • ■ ■ 1^ 

[s] It will be obferved in a Note under the title of Cockle, 
or Shirl, that the albeflus is often confounded witb it. The 

Author* 

The 
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The natural ftore of this kind is in propor- 
tion to its ceconomical ufe, both being very iu- 
conlidcrable. It is an old tradition, that kji 
former ages they made cloaths of the fibrous 
afbefti, which is faid to be exprefled by the. word 
Byjfusi but it is not very probable, iince, iif 
one may conclude from fome trifles now- a- days 
made of it, as bags, ribbons, and other things, 
fuch a drefs could neither have an agreeable ap- 
pearance, nor be of any conveniency or advan- 
tage. It is more probable that the Scythians \a\ 
drcfled thetr dead bodies, which were to be 
burnt, in a cloth manufactured of this ftone ; 
and this has perhaps occafioned the above fable; 

i^aper is likewife made from this ftone, only 
to fhew its fixity in the fire, and to procure fome 
efteem and value to this curious fubftance. 

It was reported fome years ago, that the 
French fearched for aibeftr, in order to mix it 
with the tar for preferving houfes and (hips 
from fire ; but the queftion is, if the afbefti can 
be of more fervice than pounded mica, or other 
earthy duft employed to the fame purpofe. 



[0] Some of the Romans did the fame. In the year 1756 
or 1757 I faw a large piece of a&edus -cloth, found in a ftone 
tomb, with the aflies of a Roman, as appeared by the epitaph; 
but t have forgotten the name. It was kept (and I think the 
tomb likewife) in the right-hand wing of thie Vatican library ac 
Rome, among other antient and modern curiofities. The un- 
der librarian, in oixier to fliew that.it was incombuflible, light- 
ed «1 candle, and let fome drops of wax fall on the cloth, 
which he fet on fire with the candle in my prefence, without 
any detriment to the cloth. Its texture was coarle, but much 
(oftcr than 1 cbuld expeiSt: Ediu 
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ORDER THE l^OURTH, 



SILICEOUS EARTHS. 



SECT. 73. (40 ana 41.) 



Terrae Siliciae^ 

THE filiceotis earth is, of all others, the 
moft difficult to defcribe and to diftin- 
guifh perfe<3:ly : however, it may be known by 
the following charafVers, w;hich are common to 
all bodies belonging to this order. 

1. In its indurated ftate it is hard, if not in 
regard to the whole, yet at leaft in regard 
to each particle of it, in a degree fufficient 
to ftrike fire with fteel, and to fcratch it, 
when rubbed againft it, though the ftecl be 
ever fo well tempered. 

2. When pure, aiul free from heterogeneous 
particles, it does not melt by itfelf, neither 
ill a reverberatory, nor in a blaft furnace. 

3. After 
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^. After being burnt, it does not fall to a 
powder, neither in the open air, nor in 
water, as the calcareous earth does, but be- 
tomes only a little loofer and more crack- 
ed by the fire, unlefs it has been very 
(lowly, and by degrees^ heated. 

4. It excites no efFervefcence with acids. 

5. In the fire it mdts eafieft of all to a glafs 
with the fixt alcaline fait ; and hence it 
has got the name of Vitrefcent, though 
this name is, properly fpcaking, lefs ap- 
plicable to this order, than to a great many 
other earths f^l. 

The 



Jh] To the above we may add the following properties : 
6, It is not foluble in any of the known acids, the fluor- 

acid only excepted. But 
7» I| may be diflblved by the fixed alkali, both in the diy 

and wet way, 

8. If the fixt alkaly is only half the weight of the liliceous 
earth, it produces a diaphanous and hard glafs : but 
when it is in a doiible or triple proportion, then the glafs 
deliquefces of itfelf by attra6ting the humidity of the 
atmofphere. 

9. It melts eafily with borax; but 

10. With mici'ofcomic fait, it is mor^ difficult, and requires* 
a longer time to melt. 

1 !• This earth has a great analogy to acids, as it is perfei^t- 
ly diflblved in that wonderful natural hot-water-fpout 
above ninety feet high at Geyfer in Iceland, where b)r 
cooling it forms a filiceous mafs. Editor chiefly from 
Bergman, ^ 
It is not yet known,. whether there be any loofe eartl^ of this 
kind to be found, or whether the indurated one is produced of 
a clay, either pure, or mixed with the calcareous earth, which . 
afterwards has been dilToivedi in order to produce this, I 

have 
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The mineral bodies that are comprehended in 
this order, are, indeed, fomewhat different from 
one another. This difference, however, on firft 
itj^ht may be difcerned ; but, in fegard to their 
effects in the fire, ^nd other chemical experi- 
ments, it cannot be efteemed of any great con* 
lequenee, at leaft while we are no farther ad- 
vanced in the art of decompounding thefe hard 
bodies, and as long as no one has thought it 
worth the trouble and expence to ufp thofe 
means which are already difcovered for this pur- 
pofej 1 mean the burning-glafs or the cqi:|cave 
mirror ; arid to continue fuch experiments which 
Mr. Pott has ingenioufly begun, as a bads for 
his Litbcgeognejia. For waift of this there is 
no other way left, than to confider thefe bodies 
as fimple fubflances . (how much foeyer com- 
pounded they may be), in the following man-* 
i^er. 

have not yet, at leaft for my own part, found any loofe ea^th 
that I can fuppofe to be a filiceoiis one, except that which re- 
inains after flones of this kind are ciecayefl, ao^ which )s 
found in form of a white cruft on the furface of thofe ftones - 
ih.1t lye to the day, or on the earth. This being afterwards 
worn off, and carried away by the water, is, perhaps^ gather- 
ed tccether in form of ft rata* In the fame manner window- 
glafs likewife moulders in length of time : |jut it cannot, there- 
lore, be hippol'ed, that any fach decayed particles may, witji- 
out being previoufly diflblved in fomc new menftruuro, be re* 
duccd into their former fubfta^ce. I am rather inclined to 
believe, that Tripoli is fuch a mouldered iiUceous earth, and 
tiiat the method of Nature in producing moft of the flinty 
"kind, is fuch as we do not rightly know, nor have patience to 
follow, yet imagine that we in fome meafure imitate it ia 
making of gbfs, fince both thefe have fome effcdts common 
with one another. The Jutbgr^ 

SECT, 
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Jl. Diamond. L^f. Adamas gemma. Swedk 
aud GerfUf - Demant. Fr. Diamaiit [c]. 

I. Of all ftones is the hardeft [^]. 

1. It is commonly fcl?ar', or tranfparent [<?], 
which quality, however, may perhaps only be- 
long to its cryftals : but not to the rock itfelf 
from which they have their origin [/]. 
'' V ' ■ ■ \ •- ■• ■ 3. Its 



"TT- 



\c\ This precious ttone ought to bq ranged in a Separate 
prder by itfelf, under the title oi precious earthy or terra prae* 
^iofa incognita phhgi/io comkinata^ as its bafis doe^ not belong 
properly to aijy 6f thpfe earths we jcnow at prefent. Fabr, 
' [d] But it is deftrUiStibleby the joint aftion of fire and air; 
even in clofe veQels according to Mr. Parcet, who has much 
Enlarged our knowledge of thialfubjedi:. 
• If diamonds be reduced to an impalpable powder (by means 
of rubbing one .^gainft the other, which is the only way to 
powder them) the inflammable principle may be extradted by 
jdigeftion in the vitqplic acid. . ^ 

The microcofmic fait penetrates with difficulty the fub- 
Itance of diamonds in fufion. They are flill lefs affefted by 
borax. Jpabr. 

[e] Yet diamond powder is of a grey or blackifli colour ; 
but this proceeds from extraneous fubflances, as it becomes 
whitifli on being wafhed by acids, unlefs it has been made out 
of the cruft of diamonds, or of thofe which arc black. Berg» 
' [f] Diamonds never are found,, as far as I know, fluck to 
any rock, nor in clufters like rock criftals. Tavernier fays 
(page 327 of his fecond volume), that they are found in a 
fandy ear^h, and in the loofe earth that fills the clefts of fome 
^ock$. That their mines at Gani^ othervvife called Coulour, 
■ I , > - where 
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3. Its fpecific weight is neareft 3,500 [g]. 
When brought to Europe in its rough flate, it is 
in a form either of roundifli pebbles, with fhin-. 
ing furfaces, or of cryflals, of an oftoedral 
form[/&]. 

a. ColQurlefs^ 

^faere iix thbufdnd people were at work^ are in a marlhy 
groimd. At Soumelpour the diamonds are found in tte 5^ of 
the river Gouel^ whofe waters are turned - with great l^^^oUr, 
into atiotl^er chanhel for this purpofe : and I am informed b^ 
very good authority, that the Braiilian min^s of diainond« aif^ 
worked in the fame ihanner. At Borneo it is affo in the river 
Succddan that diamonds are found, according to the fame 
Tavernier. But what this famous traveller fays ^^certain dia^ 
imonds which have a greenifh cruft, is very remarkable indeed! 
Thtfe green diamonds- burft into pieces either Whilft they ire 
in working to receive a proper fhape, or when in tfee very *€l 
of being poliftied on the wheel (fee note b) : and his mentibttft 
a large diamond, bought by a Jew, named Edward, for which 
35 thoufand piaflres (about ^200 founds Jierling) had been 
offered when brought to Leghorn, that on being fent to Ve- 
nice, in order to be cut there, burft into nine pieces whilftTpo- 
lifhing on the wheel. This conveys, it feems, the idea of 
fome fimilarity between diamonds and the lachryma batavtca^ 
which may perhaps be extended to all hard criftallifation9 like 
thofe of geiiis. My worthy friend John Whitehurft, F. R. S* 
who vifited (in this fummer of 1783) the giants caufeway in 
Ireland, found within the lava of this antient and unrecorded 
Volcano, feme cavities or hollows, filled with well fomded " 
cryftals of quartz. This feems to indicate, that, for the for- 
mation of hard cryftaline fubftances, the a6tion of a ftronjg; 
heat is required in one way or other. 7he Edit. 

[g\ The fpecific gravity of diamonds, according to Walle- 
riiis, is from 3,100 to 3,400: Hauksbee judges it tobe3,666r 
Kllicot 3,519. Briflbn 3,5212, 

[F\ Diamonds commonly crydallize into odoedral formSy^ 
>vhich, however, arc often found fomevvhat irregular, efpe- 
4 ciallj 
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a. Golourlefs, or the diamond propeisly fo 
called [/]•. But it alfp retains this name 
when It is tinged fomewhat r^d, or yel- 
low 



cially when the furface inclines to ciyfiailize, during the 
Ihpotiag of the whole cryflal, and alfo when feveral of them 
unite together into a groupe; in which latter circuaiftaiice 
the one hinders the other from afTuming its regular form ;. and 
of this I have feen feveral initances. But the o6)joedral is. not 
the only regular form which the diamond aflumes; I have 
lately fe^n a rough diamond , or in its native fbte, in a jegulac 
cube, with it angles trupcated or cut off* Eng. 

Diamond^ of a d^decaedral form are not uncommon : thofe 
<>f Malaca are rhomboidal and cubic : and fome have been 
found of fourteen (ides or planes* 

The fqbftgqce of diamonds is lamellated, confiding of very 
thin plates. IHce thofe of talc, but extreoEiely hard and inti* 
iHatdy united> whofe direction lapidaries mud find out, not 
oply to cleave the ill«>ihaped ctiamonds, but to cut az^d ihapc 
tl^m piroperly. Thisiafi: operation is performed: by. rubbing 
a^dianipQd with another, till it has the required (hape. It s$ 
afterwards polifiied in aU horizontal vdieel offteel, eniploying 
the fame powder that falls from their rubbings, with common 
olive oil. But diamonds, whofe foliated fubftance is like wood 
knots, viz. not in a flat pofijtion, cannot be well ihaped : and 
lapidaries call them by the nick name of diamonds of nature. 
See Bomare's Mineralogy, p. 393, vol. I. The art of cutting 
diamonds was invented in 1476, by Louis deBerquen, a native 
of Bruges in the Auftrian Netherlands, ^e Edit. 

[/] The names oriental and ocidental given by Jewelers to 
this and to all other precious flones, have a different accepta- 
tion from the obvious fenfe, that is to fay, the hardeft and 
fined gem^ are called oriental i though many, that are pro- 
duced in the Eaft, go by the name of ocidental^ when of an in- 
ferior kind. And in fad a prodigious number of the fineft 
diamonds and other precious dones have been found in Bra- 
fil, which cannot but be reckoned oriental ones. This is" m 
general opinion followed both by the great Bergman, Mr. 
Dutens, Mr> Rome de Tlfle, Valmont de Bomare, &c. 

The 
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Idw [k]. B6ing rubbed, it difcovers an 
eledrical qUali^ by attrafting- the maf- 

til [/]. 



The famous Jeweller Mr. Jeffries in his Treatife on .Did" 
mondsj aflerts very pofitiVely that, upon the ftri6left examinai 
tion, there is not the lead difference between the bef): Oriental 
and Brafilian diamonds. The Edit. • 

[/&] 'Hiere are diamonds of all colours^ though not deeply 
fo, viz, fome incline to the rofe colour, others to green, hhie^ 
iroivHy black : and fome have black fpecks. Tavemier faw 
one of this laft kind weighing about 56 karats in the treaftiit 
of the Mogul : he fays alfo, that the mines of Carnatica pro-' 
duce yellow and black diamonds : and Mr. Duteos fays (page 
13 of his Treatife) that he faw a black diamobd at VieDiiai id 
the colledion of the Prince de Lichtehftein, The Edit, 

[/] The diamond becomes phofphotic, either by being ex* 
po£:d to the folar rays, or by being made red hot in a crdci^ 
ble on the fire. When rubbed, it attracts fmall bits 6{JlraWf 
fapex^ ^feather s'y hairs of animals, Jilky &c. Biit as to its fup- 
pofed quality of attrafling the maftick, it feems not to be more 
peculiar to diamonds, than to any other gem, or rather to bo 
an. imaginary quality. Edit. from R. de flJU. 
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SECT. 75. (Note to §42.) 

Obfervations on -Diamonds. 

Thefe gems arc rather too precious to be 
examined by all poffible experimental means ; 
however they are^ by reafon of their hardnefs, 
and the particular form of their criftals, with 
more propriety looked upon to be produced 
from their own leparate principle \in\^ father 

than 
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[ttz] The phenomena of the diamond during its decompo- 
fition clearly ihew that it is compofed of principles which are 
peculiar to icfelf, as the earth which is its bafis is reducible to 
none of the five known earths, already mentioned, Se<^. 3- 
Note m. Mr. Bergman kept diamond powder for three hour's 
in a vioFent fire in concacSt with the mineral alkali without 
finding any fenfible change in it ; but having afterwards ex- 
tracted the alcali by fpirit of (alt, the folutioa afforded by the 
addition of the vegetable fixed alcali a white precipitate earth, 
foluble in all the acids, but which with the vitriolic acid, af- 
forded neither allum, nor Epfom fait, nor felenite, nor pon- 
derous fpar, and confequently was neither argillaceous, mag- 
nefian^ calcareous, nor ponderous, of filiceous earth (ilnce it 
is foluble in all the acids), but a new apd diflindt fpecio$ 
which with the vitriolic acid form? a fait irregularly cryftal- 
lizable, of a harfii^ acid tafte, and very foluble in water. The 
phlogifton is united to this earth in a very fingular manner.; 
the vitriolic acid takes it up by digeflion with diamond pow- 
der without becoming fulphureous J but the inflammable ipat- 
^er may be fcparated from the acid by evappratign : it then 

. f ornw 
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than to be ranked among the quartz criftals j 
being either formed in a fingle drop, or criftal- 
lized out of their matrix ; for if the- heat of the 
fun, or the climate, were the caufe of the hard- . 
nefs of the diamonds,- why is not a quartz crif?- 
tal on the coaft of Barbary' harder than one 
from the province of Jemtland in Sweden ? and 
who can affure us here in Europe, if, at the 
place where the diamonds are dug, there is any 
kind of rock, or not, which is the bafis or ma- 
trix of thefe precious ftone$, in the manner as 
the quartz is of the rock or quartz criftals ? 
The account which Tavernier has given us, 
about the digging of diamonds at Golconda, 
agrees with that of the criftals in Jemtland, viz. 
that they lye bedded in clay within clufters of 
criftals, and in clefts [;/]. Now fuch of our 

criftals 



forms black combuflible pellicles which burn away almofl in- 
tirely, leaving only a fmall quantity of white earth. Berg^ 
See Note e* 

There was a report that Mr. Monreau of the Academy of 
Dijon, had found a folvent for diamonds. At ray rcqueft Mr. 
Bochart de Sarcn, Prefident of Parliament and honorary mem- 
ber of the Royal Academy of Sciences at Paris, afked Mr. Mor- 
▼cau about it, but he anfwered in the negative : and added 
that having thrown a diamond of one grain weight into a cm- 
cible with fufed nitre over the fire, where he left it for a 
while ; after it was cold, he wafhcd the contents in cold wa- 
ter; but inftead of the diamorrd, he only forind lo or 12 grains 
of earth, which in ail probability had bi;:n diiiblved from the 
crucible during the operation. The Ed':t. 

\n] The chief mines of diamonds arc in the Afiatic Penin* 

fule on this fide of the Ganges towards the Gatte mountains, 

not only at Gokonda but in many other parts, ns Couior/r^ 

•MaQkonda^ Blfnagur^ Noujfufunagar^ Partcaly Lutawar^ 

Soumalpour^ 
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criftals are always the cleareft, as have never 
been adherent to the rock, and next to them, 
fuch, as by fome unknown accidents in nature, 
have been feparatcd from their bafis j but fuch, 
as are yet fixed to the. rock, are very feldom fit 
for any ufe : if this, therefore, (Hould happen to 

be 



Soumalpour and Malaea j fome of which are now exhauftcd : 
befides thcfe, diamonds are found in the ifland of Borneo; 
and above all in Brafil, in the province of Serra dofr'io in the 
place called Cay de Marin near the river of Milho^verde^. See 
Bomare*5 Mineralogy^ vol. the firft, and Rome de VIJle*s Cnf-^ 
tallographie^ voU the fecond. As to the foil or mine in wl)ich 
diamonds are found, Mr, fiomare fays, that they are fome- 
times fbund fluck to rocks, and in cluilers like rock-criftals ; 
but this feems to be very feldom the cafe. See the above 
Note f to this Se^ion. Edit. 

The mean value of diamonds may be ealily calculated by 
the general rule of Jewellers, viz. by multiplying the fcjuare 
of their weight in carats by two pounds Jierlingj when the 
diartiond is rough or uncut : but if it is already cut, the 
fquare of the double of their weight is to be multiplied by 
the fame value of two pounds (or louis d'or) ; or in other 
words, the iimple fquare of their weight muft be multiplied 
by eight pounds Jierling^ This great difference of price pro.- 
ceeds from the great lofs which a diamond fufFers in being 
cut ; which comes to the half (and fometimes more than a 
half) of its weight. N. B. The expence of cutting a dia« 
mond amounts to 3 | pounds fterling per carat: this is not 
reckoned in the following evaluations. N. B. 2°, each carat is 
generally divided into four ^r^z/«x ; but each of thefe grains 
are fmaller than thcfe of the troy weight ; becaufe, according 
to Dav. Jeffries, five of them are equal to four grains of the 
troy weight : fo that one ounce of this laft weight contains 
150 carats^ and no more than \^o grains^ N. B. 3^ The 
above price of two pounds Jierling for the carat y is for com* 
qpmmon diamonds without any flaw, colour, or blemiCh, 
othcrwife their value is much reduced ; fometimes to Its half; 
but DO diamond is. worth etitting^ under ^nr pound the carat. 

VoJC. !• K ; Thofis 
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be the cafe likewife with the diamonds, it is no 
great wonder, that they do not at the very place 
t^ke any notice of the rock, and ftill lefs,. that 
they do not bring any of it to Europe. The 

^ clufters 



' 

Thofc of a grpater brilliancy, and perfe6tion, may be reckone4 
at the rate of three pounds the carat, multiplied by the 
fquarc of the double of their weight, if cut ; or elfe by the 
iquare of their fimple weight, if they are uncut. N- B. 4. The 
find of the following diamonds, is uncut : the other fix are cut 
diamonds. 

1. The greatcft diamond ever known in the world is one 
belonging to the king of Portugal, which was found in Brafil : 
it is aili uncut : and 1 am informed from good authority,' that 
it was ^{ a brgcr fize ; but a piece was cleaved or broken off 
by the ignorant country-roan, who chanced to find this great 
gem, and tried its hardnefs by the ftroke of a large hammer 
upon the anvil. 

This prodigious diatnond weighs 1680 carats : and although 
it is uncut, Mr, Rome de I'Ifle fays (page 208) that it is va- 
lued at 224 millions fterling ; whicli gives the eftimation of 
79,36 or about 80 pounds flcrlmg for each carat: viz. for 
the fnult if iicand of the fquare of its whole weight. But even 
in cafe of any error of the prefs in this evaluation, if we em- 
ploy the general rule aboveraentioned, this great gem mull 
be worth at Icaft 5,644,800 pounds flcrling, which are the 
prodikfl of 1680^ by two pounds, viz. much above 5 millions 
and a half {lerling. 

2. The famous diamond which adorns the fceptre of the Em-r 
prefs of RulTia under the Eagle at the top of it, weighs 779 ca- 
rats, and is worth at leaft 4,854,728 pounds flerling, although 
it hardly coft i3S>4i7 guineas. This diamond was one of 
the eyes of a Malabar ian idol, named Scheringham. A French 
grenadier, who had deferted from the Indian fervice, contrived 
fo well as to beco^ne one of the priefts of that idol, from which 
he had the opportunity to ileal its eye : he run away to the 
Englidi at Trichinapeuty, and thence to Madras. A fliip- 
captain bought it for twenty thoufand roupees : afterwards 
a Jew gave icvcutcen or eighteen thoufand pounds Aerling for 
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clufters or groupes of criftals from Schnecken- 
ftein in Saxony, wherein topazes and rock crif- 
tals are found promifcuoufly mixed, havirfg each 
their different forms, colours, and hardnefs, fur- 



it : at laft a Greek merchant, named Gregory SufFras, offered 
it to fale at Amfterdam in the year 1766 : and the late Prince 
Orloff made this acqiiifition, as he himfelf told me here in 
London, for his Sovereign, the Emprefs of Ruilia. Dutens 
page 19, and Bomare page 389 of his Mineralogy ^ relate the 
above anecdote. The figure and fize of this diamond may be 
feen in the Britilh Mufeum in London ; it is far from being of 
a regular form. J he Edit. 

3. The diamond of the great Mogul is cut in Rofe ; weighs 
^79 Vk carats, and it is worth 380,000 guineas. This dia- 
mond has a fmall flaw underneath near the bottom: and 
Tavernier^ page 389, who examined it, valued the carat at 
150 French livres. Before this diamond was cut, h weighed 
793 i cartits according to Rom^ de I'lfle: but Tavernier, page 
339 of his fecond volume, fays that it weighed 900 carats be* 
fore it was cut. If this is the very fame diamond, its lofs by 
being cut was very extraordinary. 

4. Another diamond of the king of Portugal, which weighs 
21$ carats, is extremely fine, and is worth at lead 369,800 
guineas. 

5. The diamond of tfic grand Duke of Tufcany, now of 
the Emperor of Germany, weighs 139 f carats : and is worth 
at leafl 109,520 guineas. Tavernier fays that this diamond 
has' a little hue of a citron-colour : and he valued it at 13^ 
livres tournoifes the carat. Dut. Robert de Berquen fays, 
that this diamond was cut into two : that the Grand Turk had 
another of the fame iize : and that there were at Bifnagar two 
large diamonds, one of 250, and another of 140 carats. This 
Robert de Berquen was the grand-fon of Louis de Berquen 
who invented out the art of cutting diamonds. 7he Edit, 

6. The diamond of the king of France, called the Pitt or 
Regentj weighs 136 J car.: this gem is worth at leaft 208,333 
guineas, although i| did not coH above the half of this value. 

7. The other diamond of the fame Monarch, called the 
Sancy^ weighs 55 carats : it did coft 25,000 guineas : and Mr. 
Duten^ fays, that.it is worth much above that price. 

K a ni(h 
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tiifti a proof that nature forms the fo called 
precious ftones or gems, each from its particu- 
lar matter or principle [<9]. 

The round diamonds may be fuppofed to have 
undergone the fame fate with fome of the rock 
criftals, viz. to have been, by changes in the 
earth, broken from their beds, and by the agi- 
tation of waters, ground and rubbed againft one 
another, until they have been rounded or re- 
duced to this form; fince they are mbftly found 
amongft fand, and are difcovered ia places worn 
down by heavy (bowers of rain [(?*]. 

A fort of diamond is found, which is faid to 
be very fbft,and is called the Jargon [p]\ but this 

fort 



[(?] It witt appear by the following Sc6lion, 86, that the other 
precious ftones have not fo great a difference in their component 
parts, as the author, feems inclined to think : but as to the dia- 
mond, it is evident, by Note m to this Sedlion, that its bafis is 
widely different ; fmce in a heat fomewhat greater than that in 
which filver melts, diamond is intirely volatilized and confumed; 
it even prodiites a flight flame, and diminifties common air, jufl 
as phlogiilic fnbftances do, and leaves a foot : fo that the ex- 
traordinary conjefture of Sk I/aac Newton^ of its being an /«- 
' Jlammable fubjiance coagulated^ is fully confirmed. This is a 
•""very proper remark "of Mr. Kinvan: and Mr. Ed. H. Dtlaval 
made the fame obfervation to me, long before the publication 
of Mr. Kirw ail's Book. Edit. 

[<?*] Davila had fuch a piece in his Catalogue N'^ 725, and 
Mr. Srieglitz at Leipfig has got it from him, and placed it in 
his parent collei'^ion, where I have fcen it. Brun, 

[p] The Jargofl is fo called by the Englifti Jewellers. Its 
natural iliape is not yet known, it being found in form of peb- 
bles in the Indies, where it is fplir into thin pieces, and thus 
fent to Europe. 

The Jargons are of diffcreiJt colours, viz, white,. light yel- 
Jow, and brown. According to fome Lapidaries, they come 

nearelt 
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fort is ftill unknown to me, nor have I found 
that any experiments have been made relating 
to its hardnefs and principles [q]. 

I have feen in the collection of tlie Mine- 
Mafter M. Van Swab, a diaphanous odloedral 
criftal of fliior, which according to thofe who 
only mind the figure, ought to be called a dia- 
mond. 



neareft to the faphires in hardnefs ; and as they have, when 
cut and polifhed, a great refemblance to the diamond, they 
are alfo by fome called Jbft diamonds^ and one may eadly b# 
impofed upon ra purchafing thefe for true diamonds when 
they are made up in any fort of Jeweller's work. E»g» 

[^] Mr. de Bomare fays that th^ jargon is found in Braiil : 
i)ut, according to^Mr. Rome derifle, it is from Ccylan that 
this hard lk>ne comes to Europe : its ipecific gravity is 4416, 
viz. nQ2tAy cqn^l to thzt of ponderous Jpar : its form confifts 
in two tetrahedral pyramids of equal fides, feparated by a 
fliort prifm, fo that the jargon is properly of a dodecahedral 
form. On its being expofed by Mr. d* Arcet to a violent fire, 
its furface was a little vitrified, as it fliick to the porcelain- 
teft in which it was fct ; from whence it appears that the jar- 
gon has not the leafl affinity to the diamond, which is deilruc* 
^ible by fire, as ihay be feen in the Notes m and to tliii 
:^6Uqo. 7h Editor. 
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SECT. 76. (43.) 

The Ruby. 

, B. Red ruby. Adamas ruber. Rubinus. [r]. 
Which, by lapidaries and jewellers, is, ia 
regard to colour [j] divided into, 

I. The 



[r] The ruby is criftallifed into an o6toedral form, as well. 
as the diamond (*), and differs alfo very little from it in hard- 
nefs and weight. I have, therefore, confidered thefe two, as 
being of one and the fame kind, and that with as much right 
as others, who have ranked them under the rock criftals, 
which laft are more regular than any other earthy fubftance, 
as they aiTume, during their criftallifation, a determined form, 
viz. the hexagonal with a point' at one or both ends, ^he 
Author. 

But later experiments (liow how widely diamonds differ 
from any other gems by their conftitucnt parts. This fully 
appears by the Notes m and o Se6t. 75 : and as to the hard- 
nefs of the ruby, as well as of the other ftrong fubflances, the 
reader may confult the table of Mr. Ciuifl, inferted at the end 
of the Siliceous earths. The Edit, 

[j] According to Tavernier, vol. 2, p. 356, and Dutens, 
p. 23, all coloured hard flonts are called rw^/Vi in the Eaft- 
Indian mines, adding to each its different colour for diflinc- 
tion fake, but there are alfo fome foft flones of this kind 
which they call Bacan : and Wallerius, as well as Rom^ de 
nfle, rightly aflfert that the oriental (the hard and brilliant) 
rubies, faphires and topazes are the very fame flone, the co- 

(*) What I have obferved about the odloedral form of the 
diamonds, may alfo be applied to the rubies. Befides, the 
rubies are alfo fometimes found of irregular hexagonal figures. 

^ louj 
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I. The ruby, of a deep red colour. Inclining 
a little to purple [/]• 



lour excepted : certainly they have the fame form, and (bme 
are partly red^ and partly bluefyellow, or quite colourlefs. As 
tp their colour, it proceeds fron? the martial mixture which en- 
ters into their compofition. See § 86 and it$ Notes. Rubies are 
found in the Capelan mountain of Pegu, at Caos, Ava, Bif- 
nagar, Calicm, Cananor, Ceilan, and Brafil. They are found 
in the fands of rivers of a red colour, in an argillaceous earth 
of v^ hard texture, and of a greenifh colour ; and fometimes 
they are adherent to red rocks. 

Tavcrpier fpeaks of 108 rubies in the Mogul's throne, from 
100 to 200 carats, dnd of a round one of almoft two punces 
and a half : and Robert de Berquen fpeaks of one of 244, an- 
other of 123, and another of 209 carats. TJ:>e Edit. 

[/] This is the carbunculus of Pliny; but all red gems were 
fo called by the Antients. Tbofe of a deeper colour are called 
almandini according to Wallerius, and the Jewellers call this 
the oriental ruby qn accpunt of its hardnefs and brilliancy. 
' * iSce Note / to Sedl. 74^ By the experiments of Mr. d*Arcet 
the ruby does not lofe its colour in the grcateft fire : but 
Henckel, by means of a burning glafs, foftened it fo as to re« 
ceive the impreffion of a feal of jafper. Dutens. This ruby 
is the liardeft gem after the diamond. Bergm. And being 
rubbed becomes eleiStric, R. y. 

Its fpecific gravity is from 3,180 to 4,240. Berg. Accord- 
ing to BrifTon it is 2^4,285. 

Its texture is foliated like that of diamonds : it is fufible 
with borax in a violent and long continued heat ; and forms a 
tranfparent glafs of a pale green : it does the fame wifh ml- 
crocojmlc fait : but with fedative fait, or mineral or vegetal 
alkali, the glafs is opake and of various colours. Sec the va^ 
rUui experiments of Mefli^. Bergman and Achard on this kind 
of gems : and the Table at the end of Se£b. 86. 

A perfcdt ruby dbove 3 \ carats weight, is more valuable 
than a diamond equally heavy : if it weighs one carat, is worth 
10 guineas: if two carats, 40 guineas: if three carats, 150 
guineas: if fix carats, above 1000 guineas. Dutens. 

K 4 ,2. Spinell, 
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« 

2. Spinell, df a ponceau red^ {yiz. of a bright 
corn-poppy-flower colour) [«1. 

3. The balafs, pale red, inclining to violet. 
This is fuppofed to be the mother of ru- 

, bies \w\ . 

4. The rubicell, reddifh yellow. However, 
all authors do not agree in the charadlers 
of ,thefe ftones \x)y 



.*< 



[«] The form of the ruby fpinell is odtoedral : its fpecific 
gravity is 3,760: of that from Brafil 3,531. RomedePIJle 
f.om Brijfon. 

Thefe rubies are found in Hungar}^, Silefia, Bohemia, and 
fome in Brafil. B^mare and K.. de Pljle, 

The value of thefe rubies is reckoned at the half of dia- 
monds of the fame weight. Dut. 

Rubies are artificially made from topafes of Erafil, of a 
fmoaky appearance, by giving them a gradual heat in a cru- 
cible filled with afhes, until it is red-hoc. See R. J, and Du- 
tens, who quote the Hiflory of the Royal Academy of Sciences 
of Paris for the year 1747. It was Dumelle, a Jeweller, who 
communicated this fee ret to Mr. Guetard of the Royal Aca* 
demy of Sciences at Paris, The Edit. 

[wl This comes chiefly from Bralil, although fome com^ 
alfo from the Eaft Indies. The value of the balafs-ruby is at 
the rate of 30 iliillings per carat. Dut, 

[x] Thele come alfo from Brafil, but it is faid that their 
colour is loft in the fire : if fo they muft be of a different na* 
ture from the Brafilian topaze, which getb a red colour frona 
fire, as was faid Note u. 

N. B. The Rub'ino di rocca of the Italians, or ruhlnus fu-* 
plum is a true garnet, of a deep rtd and violet, or of the 
amethyfl colour. What is called ruhy of or feme ^ or oi fnlphur^ 
is the realgar: the ruby of zine is the red blend: ^nd the ruby 
ftfjilver is the redjilvcr ore^ &c. dSomur^. 
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SECT. 77. (44.) 



The Safphire^ 

C. Saphire. Sapphirus gema. It is tranfparent, 
of a blue colour, and is faid to be the hardeft 
next to the ruby, or diamond [3; i. 

In confequ.ence of the ignorance I plead in 
regard to thefe forts of ftones, I have given this 
a place by itfelf. 

Sapphires are faid to be found in Alfatia, at 
St. Amarin, but accounts of this kind are in 
general not to be depended upon, as the fluors 
are frequently met with in collections and' in the 
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[y] The fapphires in their rough or Aativ^ flate criftaUize 
iDofl generally in^two oWong hexagonal pyramids pointed 
at their tpps^ and joined at their t>afes ; yet they are fome- 
tiaies found of ^i^ hexago»0l cot]}n:iii#ir form. In the fire they 
lofc their blue colour. 

I have found fome of the deep blue fapphires, and fome of 
% milky colour, which, u hen looked through, varied their co- 
lours in the fame maiitn^r a^ the milky bluifli opals. This is 
however no reafon why thof(p opals Ihould be marked under 
the name of fapphire, and Ufs fo flnce there are alfo agates 
found of the fame quality. This might rather give rife to a 
quefiion, whether the nT^mt oi milky or bluijh opal is not to 
be confidered aa a vagiie term, iinc^ that principal quality it 
found 10 flours of a fomewhat differtat nsiiur^ though they 

aU belong %Q tbe iiaty order i M^. 

drug*. 
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druggifts ftiops under the name of fapphires, 
when they are of a deep blue colour ; not tq 
mentipii that the quartz is always termed a pre- 
cious ftone, whenever it is fqunfl c|ear and of a 
fine colour. The fapphire is faid to lofe its bluQ 
colour in the fire. Thofe which are but little 
thiged, are called white fapphires. The fapphire 
' is feldom found of a very deep blue colour, and 
free from parallel flaws which run through 

SECT. 



[2] The fine hard fapphires, or, as jewellers call them,. 
the oriental ones, are of the fame kind as the ruby and the 
topaz, their colour excepted. See note s tofe^, 76. 

The King of France has one \vith a yellow flripe of a fine 
topaz in the middle. R. y, & R. de Berq, Some are found 
iialf green and half red. This fub fiance is foliated like the 
ruby. Thbfe from Fuy in Auvergpe feejn to approach to the 
true fapphire, by their form and their fpecific gravity : but 
they lofe both their colour and tranfparency by Sre, and be* 
come black, and even vitrify, according ioR,y. which proves 
that they are of a different kind. . 

It is faid that fapphires loofe their colour by fire, and re- 
main fo hard and tranfparent as to pafs fometimes for dia- 
monds. But Mr. Achard found that they are not altered in the 
leaft by fire, in colour, hardnefs, nor weight : however, thefe 
circumflances may not be common to all fapphires. 

The fapphire is the third in hardnefs, the ruby being the 
bardeft of all after the diamond. Berg. And becomes ele^ric 
by being mbbed. R. J. Its name was taken from Zax^i*^, 
the place where they were found, according to Lemery^ quo- 
ted by Bomare, But it is evident from Pliny (Book 37. chap. 
0.) that the fapphire of the antients was our lapis lazuli. The 

Edit. 

Its fpecific gravity is from 3650 to 3940. Berg. According 

to R. y. the oriental 181=3.^94: the Brafilian 3:3. 1307 : and 

that from Puyn4.o769. The- fapphire when powdered is fufibic 

7 with 
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D. Topaz, ^opazius gemma \a\. 
This is a precious ftope, which, when rough 
^nd perfeft, is fold in a cryftallized form. At 

Schneck- 



with boraXy or with micprocomU [alt into a tranfparent glafs, 
,as well as with magnejia alba. ^^^g\ and ^^A^r^ found nearly 
fhe fame refults fron^ the analyli^ of this gem. 

They are found ia the fame place as rubies : and thbfe 
called occidental, arc alfo found in Siberia, Bohemia, Alface, 
and Auvergne, Rome de I'Ifle fpeaks of Anc of this laft place, 
which was entirely green or blue^ according as the ifide it was 
looked through, 

A goo4 fapphire of ten carats is valued at 50 guineas* If 
it weighs 20 carats,. its value is 200 guineas^ but under 10 
carats it may be valued by multiplying the carat at 10 JhilL 
6 pence into the fquare of its weight. DMt. 

Sapphires arc preferable to common rubies, for jewelling the 
pallets of efcapements, and the holes of wheel-pivots, in aftro- 
nomical watches and clocks, on account of the homogeneous 
bardnefs of their fubftaAce : becaufe there are red ftones which 
arc called rubies, but are not uniformly hard. The jewelling 
watch and clock work is a very material Improvement of the 
Englifti artifts, who flaiid unrivalled in the whole world for the 
regularity of their time-keepers. The Editor. 

[a"] According to Pliny, (book 37. chap. 8.) this gem 
took its name from an ifland in the Red Sea, where it was 
^ril found : but it is evident from his words that it was fome 
kind of lapis ollaris^ f^fi^i^ ffd^t^ or other kind of ftone of a 

green- 
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Schneckenftein in Saxony, thefe criftals are 
found of a prifmatical oftoedral form, with no 
points, but flat, and with fome facets at the 
top ; perhaps the oriental topazes have another 

Ex- 




greepifli -yellow caft, that the antients called Topaz ; lince he 
fpeaks of a topaz of a greeniflixolour, and 4 cubits large, viz, 
above 6 Englifli feet (rr68.476, French inches ^72.976 Englifh 
inches;) which cannot be applied either to our topaz or to 
onr chryfoljte, as fome pretend. It appears, however, by th^ 
foUovving chapter of this fame author, that our topaz was 
called Chryfolite by the antients, as its name indicates : but 
what he fays of one Bocchus, who had feen oneofthofe gems 
of 12 Roman pounds weight, or 10.78. pounds troy, is not in- 
credible : lince there is now a rough topaz in the Princes ca- 
binet at the HcJgne, of the fhSpe of an egg, that is upwards 
of feven inches in length, and muft confequcntly weigh con- 
fiderably more than the above. Edit* 

\h] I have fome rough Brazil topazes, whjch are prif- 
jTjatieal, and of a rhomboidal quadrj»nguiar figure, pointed 
at one end. It is very likely, that they, as well as many other 
criftals,' may be pointed at both ends, when nothing has im- 
peded them during their cryftallization. 

Befides thefe, I haVe fome fragments of other topazes, likc- 
wife fa id to be from 'the Brazils, which are all of them prif- 
fnatical, but plainly (hew, that feme arc pentagonal and others 
regular hexagons with points. 

The topazes lofc their colour in the fire, but fome of them 
turn red in a certain degree of heat, and are therefore very 
much ufcd iililead of the pale rubies, a;id even arc often fold 
as fuch. Eng. 'S^e Note u to Se6l. 76. 

The topaz is of a lamellated llru6ture, like the other gems : 
it is the third in hardnefs after the diamond, and on being 
rubbed, becomes eledric. Its form is prifmatic of 6 or 8 
ijides, ending in two quadrangular pyramids. Some are ftri- 
ated ; fome are of a rhomboidal figure, and fome are even of 
a cubic form. R, J, &r Zha,' 

X Their 
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Experiments by fire have been made on the 
Schneckenftein topazes by Mr. Pott, as may be 
{eeh in his Lhhogeognejia [^]. To this kind I 
refer, 

a. The pale yellow topaz, which is almoft 
colourlefs, and is found at Schnecken- 
ftein, 



Their fpecific gravity is from 3.460 to 4.560. Berg^ Accor- 
ding to 5r/yj«zi4.oio6. and thofeof Bra(il=:3.5365. R,J» 

The Topaz appears white when reduced to powder, it melts 
cafily with borax and lime : when calcined it is conijderably al- 
tered, lofes its colour and acquires weight. Fabr» 

7*hc bed topazes are called oriental : they have the fame 
properties as rubies and fapphires, (Note 5. § 76) : and of 
courfe have the fame properties, the colour excepted. They 
. are found in Pegu, Ceylon, Arabia, Egypt, and Brafil, &c. 

Thofe called 5^r/W^«/tf/, lofe their ^^v'^wr, tranfparency, and 
hardnefs in the fire. The topazes fr&m Saxony, though they 
. are as hard as the oriental, agret with the occidental in their 
other properties. 

[c] The rock of Schneckenftein in the valley of Danaeberg 
in Voigtland, <5f the Upper-Saxony, is about 80 feet high, 
and about three times as much in its bafe : it is as hard as the 
topazes themfelves, and its powder is employed in polifiiing 
them. "" » 

But we hare-fomc topazes- from Brazil, whofe fubftnncc is 
widely different, as they do not lofe their tranfparency, nor 
hardnefs'by lire : but even turn red lilce a fine ruby, and are 
fold as fuch.(Note «. to § 76). Thofe from Bohemia are in 
large prifms : their colour inclines to" the hyacinth : and fomc 
are colourlefs, as fome faphires are. 

Tavernier fpeaks of a very fint topaz belonging to the 
Mogul, of i57|. carats : and many others are known of a v^ry 
large fize. 

The oriental topaz is valued by multiplying the fquare of its 
weight in carats ipto 15 or idjhillinp ; and the ocidcntal one 
at the rate of 5 or bjhillingu EditQ.^ from Dutcns, R. del' J. 
Bomare, &c« 

b. The 
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i. The yellow topaz from Schneckenftein. 
c. Deep yellow, or gold coloured topaz, the 

oriental topaz, 
i/i Orange coloured topaz* 
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The Chryfollte. 

JE. e. The yellowifh green topaz, or chry- 
lolite[^]^ 

Is of a grafs-green colour, and may belong 
to fome other fpecies, which might be dil- 
covered, i^ it could be obtained rough, or 
in its matrix, and large enough or in fuch 
quantity as is neceflary for experiments to 
be made.. 

/. Tha 
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[^] The oriental Cryfolite and Peridot are the very fame gem. 
Dui. It becomes electric by being rubbed : its form is prif- 
' matic of 6 and fometimcs of 5 ftriated faces. (R. J,)* They 
are found in the Eaft Indies, Brazil, Bohemia, Saxony, and 
Spain ; in Bourbon and Auvergne in France 5 and in Derby- 
ihire in England. Some are likewife found with volcanic la- 
vas, as in the Vivarais, where fome large lumps have been 
feen of 20 and 30 pounds weight. But it is remarkable that 
fome of thefe chryfolites arc partly decompofed into an ar« 
gillaceous fubftance. 

However, all chryfolites arc far from being of the fame 
kind : the oriental ones only differ on account of their green 

hue 
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y. TheJ.yellowifli green and cloudy topaz, 
the Chryfoprafe [e\. 

This 



hue from thofe fapphires, topazes, and rubies of thefa'me de-, 
nomioation. Thefe do not lofe there colour, or their tranf* 
parency in the fire {R. J,) : but the cpmmon chryfolite ei- 
ther becomes opake by a ftrong, heat {Berg.); or is entirely 
fufible : and it phofphorifes in the inftant it melts, like th^ ' 
bafis of allum and gypfeous fpar ; with borax it produces a 
thin colourlefs glafs^ {Fabr.) 

Its fpecific gravity is between 3.600 and 3.700 {Fahr.) ; ac- 
cording to Briflbn, quoted by R'J* it is =12.7 821, or 2.6923 : 
and that of the Spanifh chryfolite 1=3.0989. 

Its fubftance is lamelated in the dire6tion of the axis of its 
primitive form : but the chryfolite from Saxony is foliated ia 
a perpendicular polition to the fame axis. R, J. 

Ti^e chryfolite of the antients was the fame gem, which is 
now called Topaz, and the name of itfelf indicates that it ought 
to be fo. Pliny very plainly fays (B. 37. c. 9.) that the colour 
of the chryfolite \% yellow like gold. Edit. 

[^] Mr* Achar<l has made the anaiyfis of the Chryfo- 
prafc from Kofeinitz in Silefia, which loft its colour, and 
tranfparency in the fire, becoming cracked and white in its 
furface, but without melting. Its powder, either with fait 
of tartar, mineral alkali, nitre, or borax gave a diaphanous 
glafs : and with other fubftances produced opake maffes of 
different colours. 

The Chryfophrafe is of a green colour, deeper than the 
Chryfolite, but with a yellowifh tinge, inclining to blue, like 
the green leek, as Pliny fays (B. .37. c. 8.). Mr. Achard 
fays, that it never is found cryftallifed, and that it is femi- 
tranfparent. Mr. R. J. reckons it amongft the quartz, and 
fays that its colour is owing to the mixture of cobalt, as it 
gives a fine blue glafs when fufed with borax, or with fixed 
alkali. But Mr. Achard found the glafs of a deep yellow when 
the fufion was made with borax: and that it really contains 
fome calx of copper inftead of cobalt. Mr. Dut, fays that 
fome gold lias bjsen found in this kind -of ftone : but this laft, 

in 
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This IS perhaps the fubftance which ferve^as 
a matrix to the chryfolite : for thofe I have 
leen of this kin4 are like the clear veined 
quartz, called in Swedifli Milk Cryjial^ 
which is of the firft degree of cryftallization* 



Jn dl probability, belongs to feme othef clafs of fubftances, viz. 
to' the vitrous fpars. 

The Aventurine in all probability is of this laft kind : its 
colour in general is of a yellow-brown-red ; but fometimcs it 
inclines more to the yellow^ or the^rff;i,than tothe r^^ colour. 
They are not quite tranfparent : and fome (hine with fuch a 
brilliancy, that renders them of a conliderable value ; but 
thefe are very rare. The common Aventurkie is but an arti- 
ficial glafs of various colours, with which powder of gold has 
been mixed : thefe imitated Aventurines make very often a 
better appearance than the natural ones commonly do, and 
' have lowered their efteem. 

As to the Prafe, its name from -ftr^oicrov (liews it to be of a 
grcenifli-blue colour, like the leaves of a leek : it only differs 
from the chryfolite in its bluifh hue. EJit. 
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SECT. 80. (47.) 

I 

' Tbe BeryL 

F. Bluifti grech topaz, or the beryl. 

This varies in its colours, and is called, wheii 

i. Of a fea-green colour, the aqua mari-^ 
na [/]* 

2. When more green, the Beryl [g]. 

They are found in the ilream- works hi 
Saxony and Bohemia, in form of pebbles, or 
round pieces/ 



[fl The a(jua murina found by Pallas in the mountain 
Adontfcholo of Siberia, xht Peru CTnerald^ 2itid the ch^yfoliu 
from Brazil, are nearly the fame, both in their form, and in 
their fpecific gravity (R. y,). This lali of the Siberian agun 
farina is 2,7213 {BriJJl) It docs not vitrify in the fire, but 
becomes opake, and cracks in its furface, Sage^ quoted by R.jt* 
- The great Saxon mineralogift, and fuperin^endant of the 
mines, M. Pabftvon Oheim, who has a very inftnidive coU 
le6lion, likewife poiFefles fuch an 0(^oedral aqua marina^ on a 
piece of quartz drufe from Shneckenftein, growing among 
fome yellow topazes. It has no points, and the whole cryilal 
has a flaw acrofs the prifm. Brun. 

. [^] The beryl and aqua marina are tranfparent, and of a 
green blue colour : fome jewellers wrongly call them by the 
name of oriental coralina. They come from Ccylan, from the 
fliores of Euphrates, from the neighbourhood of Mount Taurus, 
and from Brazil. DuU 
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S;EC T. 8k (48.) 
The EmeraM. 

G. Emerald. Lat. Smaragdusgeriima. Swed. 
find Germ. Smaragd. Fr. Emeraude[A]. 

Its chief colour is green, axid it is ti^anfpa- 
rent [/]• I believe it to be, or to have been, a 
criftal of its £)wn feparate principle, fince in its 
qualities it differs both froro the above-men- 
tioned, and from the rock criftal [i&].; but i caa-* 

not 



[^] The Romans called it the Neronian or DomittaH gem. 

(Waller.) The Perfians and Indiarts call it pachae : and the 

Arabians zamarrut^ from whence it is fuppofed the word 

fmaragdus is derived. {Hill in his IsTotes to ^heophrafius>^ 

pag. 61.) 

The oriental emerald is a true fapphiie of a green colour« 
S.J. 

[/J The emeralds, in their rough or native (late, confift of 
hexagonal columns, moftly truncated at both ends, I have 
famples of both tranfparent grafs-green and light-green colours^ 
which * in a gentle heat become colourlefs ; but white and 
Opaque in a ftrong fire, without the leaft mark of any fufion. 

When cryftallifed cockle or fliirl is found of a green co» 
lour, tranfparent, and free from cracks or flaws, it is com- 
monly called emerald by the jewellers, though it is generally 
of a deeper colour than the true emeralds, and alfo wants their 
luflre ; and hence it is that the cockle-fpar from Egypt is 
called the mother of emeralds. However, it maybe, that this 
cockle was in antient times fafhionable in Egypt, under the 
name of emerald, though now a days it is not fo much valued 
as the emerald of this (filiceous) kind. Eng, 

[k'\ The emerald, wh^n heated to a white heat, becomes 
of a'deep blue, and phofphorcfcent. It hojvever recover!' its 

green 



• « 
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not pofltiveiy. alflfeft this,, fince I know no morii 
of it, fhan that it is the fofteft of precious 
ftbnes [/], and that, when heated, it is phof-*'- 
phorefcent like the fluors : and what in Tome 
Cabmefs is given out for its matrix, ^nd faid'to 
comte from £^ypt, is nothing elfe than a deep 



■ ■ fc 



green colour when cold. When piilverifed it becomes whites 
and melts with borax to a very thin colourlcfs glafs. Waller i 

It becomes electric by being rubbed. R, J. 

Its fpecific gravity is 2,700, or 2,800 according to Wallerius* 

Briffon niakes ir 2,7755 : and Berg, from 2,780 to 3,7 ii» 

[/J I. Pale green emerald, 

Comes from the Eail, and from Peru ; their figure is aii 
Hexagonal truncatted prifm. Their baiis is a vein of white 
quartz. The fined drule of this kind is to be fcen at Loretto, 
in the treafure of the Holy Chapel, near Ancona, confifling of 
rnore than an hundred jgreat and fmall emeralds. A fel- 
low, to it is made by art, and both are pref;ints of the king of 
the two Sicilies, to reprefcnt two Mount Calvaries. Erun. 

2» Dark green emerald, Thefe 

Are columnar, and flriped longitudinally ; their colour is 
very dark, ahd they ate hardly tranfparent. The points are 
generally broken ofF^ however Daviia mentions one iii form of 
a blunted triangular pyramid. There is one with a quinq-ja- 
gonai pyramid in the imperial cabinet at Vienna. Sotr.e or 
them, which mud be feleded by trials, have the properties 
of the tourmalin, (fee § 85) of attra6ting aflirs, wlien tliey 
are laid on burning coals, and acquire a cere iin decree of 
heat ; but I never could difcover that they repelled them 
again. 

Thcv do not attraif^ fo flron^jlv as the tourmalin. The 
Prince of Noj a, in his letter on the tourmalin, mcntiaiis the 
Braiilian emeralds among thofe hard ftones, which when they 
are put into the fire, receive no elec'tiic pi)wer like th • tour- 
malin : but he was potfefied of, and tried fiich, as re .Ilv luid 
not that quality. Tue celebrared ini'p?6lor •)f tlie Auf- 
trian mines, M. Jacquin, has been a witncfs of my experi- 
Bients. Brun. 

I> % green 
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green cockle- fpar [;»], of which colour we like- 
wife find cockle, or (hirl, in the ifland of Uto, 
near Stockholm, and at Norbery, in the pro- 
vince of Weftmanland. 

Mr. Mailet informs us, that in former times 
the beft emeralds were found in Egypt [«]. 



[«] The original Swedifli has^;V/^a/, that is, cockli or 
Jhirlfpar^ of which will be fpoken hereafter ; but the German 
tranflation terms it, ein fchoen fpat^ a fine fpar; that is to 
fay (in this fenfe) a fine fluor. The fchoerl or fhirl of the 
Germans is a fubflance called by our Cornifh miners cacAki 
D. C. 

[«] Pliny mentions (B. 37. c, J.) twelve kinds of eme- 
ralds : but, by his words, it clearly appears that many of thcfc 
were difierent green flones, fo called by the Antients. Theo- 
phraftus fays (pag. 65 of Hill's edit.) that, in the records of the 
Egyptian kings, mention is made of an emerald 4 cubits long^ 
and 3 broad : and of an obeiiik compofed of 4 emeralds ^ 
which was 40 cubits long, and from 4 to 2 cubits wide. Each 
Egyptian cubii^ according to Pau6lon, is equal to 10 -n^ 
French inches^ or near 1 1 Englilh inches. If thefc and like 
accounts of large emeralds are to be depended upon, we muft 
think they were fome fparry fluors like thofe we have in Der* 
byfliire, or fome green glaffes, like thofe manufa6lured in Eng- 
land, which are as beautiful, as the true emeralds: and of 
this kind feems to be, that large one kept in the Abbey of 
Reychenaw near the Lac of Conftance, mentioned by Romi; 
de rifle, pag. 246. vol. II. of his Cryftallography, which mca- 
fures above two feet and a half in length, &c. The Edit^ 
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SECT. 82. (Additional from a Note of. 

Mr. Engeflrom to § 49.) 

« 

The Hyacinth. 

H. To the precious ftones belong alfo the Ja*- 
cinths, or Hyacinths, which are criftals harder 
than quartz criftals, tranfparent, of a fine red- 
difti yellow colour, when in their full lu{^ 
tre \o\ and formed in prifms pointed at both 
ends ; thefe points are always regular, in regard 
to the number of the facets, being four on each 
point, but the facets feldom tally: the fides 
alfo, which form the main body, or column, 
are very uncertain, in regard both to their 
number and (hape, for they are found of four, 
five, fix, feven, and fbmetimes of eight fides : 
further, the column or prifm is in fome alfo fo 
compreffed, as almoft to referable the face of a 
ipherical facetted garnet \p\ 

Thefe 



[d] The beft Hyacinths come from Arabia, Cale,cut and 
Cambaya. They only differ in colour from rubies. R, J, and 
Du^. They are called oriental, when very hard and bril- 
liant ; 3nd they ar^ then reckoned among topazes : but when 
they are foft, they belong to the garnet ki(id ; thofe from 
Compoflelha in Spain are of this laft fort, i^alL 

According to Dutens, the fpecific gravity of this gem is 
2,631 : -but Rome de I'Ifle fays that Briffon found it to be 
3,6873 ; and thofe of Europe 3,760, 

[pl 'l^li^y si'e of a dod^caedral form like the garnet ; but 
their angles are more obtufe. R, y. 
' . L 3 The 



ICO SILICEOUS EARTHS, Seft. J82- 

Thcfe criftals lofe tl^eir colour, become white, 
and do not melt in the fire ; by which qualities 
chiefly they may be'dlftinguiftied from garnets, 
(§ 84) which ^rp lijcewifjb ^ometimes found of 
a colour not iafeaor to jljie true jacipths. The 
author had not, at the time when he wrote this 
Efihy, feen the true jacinths, but mentions in 
Seftion 69, 2. c. that the reddifh yellow gar- 
jicts from Greenland are fold by the jewellers 
for jacinthb ; fo are likewife the Eaft Indian 
garnets of tjie farpe colour, ^pd, what is ftil| 
fl[iore, there are fome jewellers that do not know 
the true diftindlions between a jacinth and ^ 
garnet at all,^ but buy and fell the garnets for 
jacinths, wh^n they ^re of a fine reddifh yellow 
colour : this muft in particular be owing to tKc 
fcarcity pf the true jacinth. 

Mr. Cronfledt has fipce informed me by let? 
ttr, that he had lately got iome jacinths of a 
quadrangular figure, which did not melt in the 
fire, but only became colourlefs ; this confirms 
what I have already mentioned about the ja? 
cinths I tried, and which are above defcribed. 

fT'*-^'^^^^ I ■■ ■ ■■■■■■ I J ■■ ■ I I !■ ,1 \ ^ I III I, 

The yacinta la,heUa of the Italians is a garnet of this yel- 
Jowifli hue : bnt when'lt is more of a reddifli colour, it is thea 
called vc; meiilc by the French. R, J. and Dut, 

The Chry(ole(l\re is ^ yellow brown hyacinthe, like honey^ 
0T amber, but very dldint^ from the two above by beiqg leftj 
Jiard, apd by not haying any cicdtric power. Dkt. 
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SECT. 83. (Additional^ 
The Amethyjii. 

L The Amethyfte is a gem of a violet colour, 
with great brilliancy, and as hard as the heft 
kind of rubies or fapphir^es, from which it only 
differs by its colour. This is called the oriental 
amethyjle ; and is very rare : when it inclines to 
the purple, or rofy colour, it is more efteemed, 
than when it is nearer to the blue. 

Thefe amethyftes have the fame figure, hard- 
nefs, fpecific gravity, and other qualities, as 
the beft fapphires or rubies : and come from the 
fame places, particularly from Perfia, Arabia, 
Armenia and Weft-India. Wall. Dut. Bom. and 
j$. J. N. B. This gem muft not be confound- 
ed or miftaken,. with the Syrian garnet. See 

§84. 

The amethyftes called occidental^ are of the 
fame nature as rock cryftals, and have the fame 
gradations', viz. of a violet inclining to the pur- 
ple or rofy colour, or inclining to the blue : 
very often they are femi-tranfparent without 
any colour in one end, and violet towards the 
' other. The beft are found in the Vic moun- 
tains of Catalonia in Spain, and at Wicfenthal 
in Saxony, as well as in Bohemia in Germany^ 
in Italy, and in the province of Auvergne in 
France. 

L 4 Cryftals 
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Cryftals within the geodes, or hollow agathe- 
balls, are very often found of an amethyft co- 
lour, and fome are very fine. R. J. 

What we call now ameihyfte root^ or mother 
of amethyji, is but a fparry fluor, of which we 
have plenty in Perbyfliire ; many fine orna-^ 
mental pieces are made of this fubftance in dif» 
ferent forms and (hapes. Thefe fpars are found 
in infulated maffes, fometimes pretty large: but 
pever in the form of large rocks, Edit^ 



SECT. 84. (Additional.) 
The Garnet. 

K. The garnet. L^/. Granatus. Swed. Ae6la 
0r Klar Granat. French^ Granat. Gernij, Jichter 
cr Klarer Granat. 

This ftone when tranfparent and of a fine 
colour is reckoned ^mong the gems : but it va- 
ries more than any, both in the form of its crif- 
tals and in its colour, fome being of a deep and 
dark red : lome yellowilh, and purplifh : and 
fome brown, blackifh, and quite opa^e. In ge- 
neral thpir luftre is lefsi than that of other gems, 
as well as their hardnefs, which yields to the 
file although they may ftrike fire with fteel. 
But as to their forpi, thefe criftals take almoft 
all forts of figures, as the rhomboidal, tetrade-r 
caedral, and fome are in an irregular form. 

Their fpecific gravity according to Wallcrius 
Isfrqm 3,600-to 3,900 and eyen to 4,400. 

According 
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According to Briflbn 4, 1 00. 

Thofe of Bohemia according to Cotes 45360* 

And thofe of Sweden according to the fame 
author, 3,978. 

Their colour proceeds from the iron -which 
enters into their compofition, and according to 
Mr. de Sauffure even the fineft oriental garnets 
attradV the magnetic needle at a fmall diftance. 

The Syrian garnet is the fineft and beft 
cfteemed. It is of a fine red inclining to the 
purple colour, very diaphanous, but lefs bril- 
liant than the oriental amethyft. It feems to 
be the amethyfiizontas of Pliny : the Italians call 
iXru^ino di rocca ^znd is found in Syria, Calcutta, 
Cananor, Camboya, and Ethiopia. 

The fine garnet of a red inclining to a yellow 
colour, is the foranus of the antients, the ver-^ 
tnellle of the French ; and the giacinto guarna^ 
cino of the Italians. Its name is taken from 
Sorian^ or Surian^ a capital town of Pegu, from 
whence thcfe gems are brought: when they 
have' a brownifh taint, they are then called 
hyacinths. 

The occidental garnet is of a deep and dark 
red, and its harduels is lefler. However, fome 
very fine hard garnets are found in Bohemia. 
Garnets are found alfo in Hungary, at Pyrna 
in Silefia, at S. Sapho in the Canton of Berne, 
in Spain, and in Norway. 

The garnet melts in the focus of a good burn- 
ing glafs into a brown mafs, jvhich is attradled 
by the load-ftpne, and this fhows that irou enters 
ponfiderably into its compofition. 

8omo 
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Some garnets are found, which contain a iitf 
(Je gojdw^ Thofe called zingraupen by the Ger-r 
TOaij s con tai n t in . 

See Seft. 68 of the Author, where thefe gari- 
petit fubftances are treated of at large. . 

It is probable that the lapis aiabandicUs of 
Pliny, book xxxvL c. 8. which was black, and 
that other he mentions, of a deep putple (B» 
xx^^vii. c. 7.) among the g^ms^ were both true 
garnets. Kd^ 



SEC T. 85. (additional.) 

L.Tourmalin. Aihdrawer^ T'ourmaUnus^ Laph 
eleSricis. Tvx^ in germ. 

This is a kind of hard ftone^ lately brought 
into notice by its cleftrical properties [^]. 

I . Its form Is a prifm of nine fides of differ- 
ent breadth, moftly runcated, and feldom ter- 
minating in a pyramid jat each end, vy^hich is 

either 



[q"] This ftone has been known in Europe fince the year 
J 71 7 only, in wi ich year Lcmery firft (licvved it in the Royal 
Acadtmy of Sciences at Paris. Since that time it has been 
p:\de more known ; and the Dutch have fpread it every 
where. Mofl of them are flat on one fide, and convex and 
politlied on rhe other. There arc, however, likewife fomc 
rough ones like pebbles Mofl of them are tranfparcnt t 
and the Prince de Noja, in his letter to Count Buffoi), af- 
firmf , that he likcwile had an opake one. The largeft I ever 
faw is in the cabinet of Mr. Sieiglitz at Leipzig: its fize is 
nearly a fquare inch, and its thicknefs two lines. Belides 
this fize, it has a very remarkable quality. When you lool|; 
Hirough the two largeft furfgtccs, which arc but two lines 

afundcr, 
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either eprnpofed of three pentagons, or of nin§ 
triangles. 

2. When heated in the fire, it gives figns of 
pontrary ele(3:ricity on )the two oppofite ends 
of their prifmatic form [r]. But many of thefe 



afunder, it appears wholly opakc ; but covering thefe, and look^ 
ing through the fmall furfaces which are near 12 lines afunder,' 
it is quite pellucid : which muft ijeceflarily arife from the pecu^ 
liar texture of the ftone. It i^ only flat on one fide. We 
know fiothijig of the fpot where the Tourmalin is generated, 
Aepin and Bergman have written the latefl diflertations upon 
it, and mentioned all its ele6tric qualities. Dr. Pallas, from 
whom we are now to expeft great elucidations on the natural 
Jiiftory of Siberia, {hewed me a Tourmalin, which was per- 
fedly like the others in colour, hardnefs, and tranfparency, 
but would not draw allies. Wilfon affirms, that when a tourma^ 
lin is ipade red hot, and kept in a violent fire for half an 
Jiour, it dpes not lofe its. colour ; and if it is cooled of a fud- 
den in water, it Jofes its electric quality for ever. Brunnkh, 

[r] Some fpeak of poles of eknrklty in thefe itones (Sec 
U. del, T«) meaning that the power of eledricity is the fironger 
in the middle axis of the two oppofite parts of their prifmatic 
^orm. This fcems to be rather an aukward expreffion for con- 
veying that idea ! Others fpeak of a certain phofphoric 
corrujcatlon in the moment of its fufion by a ftrong heat : as 
if there would be wanting any phofphoric power or quality to 
fliine of a fudden in the vtvy moment of its fufion, in which 
^Jie outfide parts pafs into an even ignited fi:ate ! In the cu- 
pellation of gold and filver, the corrufcation, or eclair as the 
French call it, appears in the very moment that all hete^ 
rogcneous particles of the alloy are gone off; and this be« 
comes more remarkable, becaufe the purified metal fixes it- 
felf immediately after ; on account of wanting a higher de- 
gree of heat to be kept then in fufion, than whilll it was 
mixed with the other metal of the alloy. N. B, ProfefToi;' 
Bergman found fcveral opake fchocrls of Sweden to pofTefs the 
fame electric qualities of the Tourmaline ; but could not find 
^y pellupid ones with the fame property. The Editor, 

flones 
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ftones are not in the leaft eleftric. However, 
on being rubbed, they become eledtric in their 
fides, like other diaphanous gem?. 

3. They are as hard almoft as the topaz, and 
ftfike fire with fteel. 

4. They melt by themfelvetf in a ftrong fire, 
though with difficulty. 

5. With the microcofmic fait they melt per-* 
feftly ; but only in part with borax, 

6. With mineral alkali, they are divided into 
a kind of powder, 

7. The three mineral acids difiblve them, 
when firft reduced to a powder. 

8. They bear a greater fimilarity to fchoerls, 
than to any other ftone : but their component 
parts (hew that they may be ranged with pro- 
priety in this place, along with other precious 
ftones : as the argillaceous earth is alfp the moft 
prevalent in their compofition. 

a. The oriental Tourmalines are found in 
the ifland of Ceylon. They are tranfpa- 
rent, of a dark brown yellow : and theif 
Ipecific gravity is from 3,062 to 3,29J» 

3. From Brafil. Tranfparent. Thefe are 
green, for the moft part ; but there are 
alfo fome red, blue, and yellow : their 
fpeclfic gravity is from 3,075 to 3,180, 

c. From Tyrol. Of fo dark a green as to 
appear opake. Their fpecific gravity is 
about 3050.. Thefe are found in beds of 
fteatites, and lapis-oUaris amongft the mi- 
caceous veins, talcs, and hornblende of 

Schneeberg, 
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Schneeberg, Jurzagl, and Zillerthal, la 
the mountains qf TyroL T/?e Editor, 
d^ Froto the mountains of Old Caftile in Spain. 
Thefe are tranfpareat, and have the fame 
properties as the preceding ones, ^ht Rdi'^ 
tor J from Bergman^ Muller^ Fabrom^ RomS 
de Pljle^ and de Launay. N. B. According 
to this laft able mineralogift, the Tourma- 
lin has been already ranged among the pre- 
cious ftones in the Copenhagen edition of 
Cronftedt, in 1770. 

SECT. 86. (55.) 

M. The Opal. Opalus. PacdrosG7'/rcorum[s1y 
the Girafole of the Italians. 

It is the moft beautiful of all the flint kind, 
owing to the changeable appearance of its co- 
lours by reflexion and refradion, and muft 
therefore be defcribed under both thefe circum- 
ftances [/]. 

a. The Opal of Nonnius, the Sangenon of 
the Indians. 

This appears olive-coloured by refleftion, and 
feems then to be opake, but w^hen held 



-1^ 



[5] Wallerius calls this precious flonc the Paederos Pltmi^ 
which muft be uudcrftood of what he mentions in his book^ 
37. c. 6- but the fame naturalift, Pliny, gives alfo this name 
to a different ftonc, as appears by the chap. 9. of the fame 
book, 37, v\hcre he fays Candldarum dux eft PaederoSy men- 
tioning a lefs valuable gem, plebeiam gemmam. The Edit, 

[/] It lofes its colour and tranfparency in fire ; and i^ 
other refpeds is affcded by it as a quartz or flint. 

It fufes with borax though difficultly. 

Its fpecific gravity is i.900, and upwards, Fabr. «x fVal* 

11 againft 
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:againrtr the lights is found tjfarifpa¥enf, ali<! . 
of a fine ruby red colour. 

That opal is fuppofed to have been of thid 
kind, which Pliny mentions iti Ma iVij- 
iural Hijiory^ book 57, chap. 6^ afid which 
he fays, was in the Senator Noniuses' pof- 
feffion, who rather fufFered banilhment 
than part with it to Anthony. 

This ftone was in Rome at that tifhe valued 
at 20000 lefterces[»T. The. ftoiit here 
particularly defcribed, vvias fotiiid' m the 
ruins of Alexandria; it is about the (i^.e 
of a hazle-nut, and was bought for a trifle 
of a French drogoman [x] named Roboly, 
and prefented to the French general Conful 
Li ron court, who afterwards offered it to 
fale in feveral places for the fum of 46,000 
rixdoUars. See Haffelquift's Travels to the 
Eaft, under the article Opal [j>r]. 

Thehj 

[w] According to Pau<^on (in his Afetroiogie^p, 433*) tvlrenty 
tbouiand fefterces were worth 4500 French livires^ or 18/ 
Louis and a half , It is remarkable that the fame author has 
afferted at page 398, that the value of 20000 feftcrccs is only 
3906 French llvres^ which hardly amounts to 163 guineas* 
1 could wifli this contradidion might rather be attributed to 
an error of the prefs, or to my own miftake, thah that fo 
ufeful a book lliould be blotted with fuch errors. 7he Edit. 

[x'\ That is to fay Interpreter and Broker in Turkey, 
Wern. 

[y] This very ftone was in the year 1763, in the poffeffion of 
liis Hxccllency the Duke de Nivernois, then ambalfador to the 
BritiQi Court. D. C. 

However, Wallerius thinks, that this opal found in Alexan- 
dria, wi-.g^not that of Nonius, mentioned by Pliny; and adds, 
that it v;as' fuppofed by -many to be no more than a counter- 
feit 



There k^ however, another of the fame kind 
In Swfccfen, which by i'efleftion appears ra- 
ther brown ; but by refraftion it Is red with 
violet veins* 

B. ^ht white opaL Its ground is white of 
a gtafs-like"^ compfexidn, from whence are 
thrown out green, yellow, purple, Jlnd 
bluifli fays ; but it is of a reddifli or rather 
flame-colour, when held againft the light. 

1. Of many colours. The oriental opal [2?]. 

2. Of a milkey colour [j]. From Eibenftock 
m Saxpny. 

3. Biuifh 



■ »*l ■*! 



feit of fine glafs^ or pafle. Indeed the fame Pliny, in the above 
quoted chap*. 6«.S.. 37* aiTerts, that glalTy compoiltiows were 
xjazdc in India quite fimilarto tru^ opals : but adds, that they 
^ight be difiiDguiihed from one another by expo£ng both to 
tKe-folar rayS between the fingers^, jthe true opaW tranfmitting 
and throwing the light in different groupes and dired]ioas, whUft 
. {ne artificial ones only trarifmitted it with an uriifonn colour, 
Pliny might as well have added another more certain teft, viz, 
that of trying, their hardnefs by a hard file. It is a pity th?,t no 
mention is made of the above Duke's opil being ever tricu bj 
thefe two teils. Perhaps the owner did not wifli to clear up 
the matter* The Edit, 

[%] Wallerius, in- his Mineralogy, (Ed. 1778) fays, that 
tnis white opal anfwers much better the.defcription given ofic 
by Pliny, than the olive coloured one, alTerted by Croniledt: 
and there is no doubt but by an attentive perufal of ihr ori- 
ginal of Piiny, one cannot fail of preferring the opinion of 
Wallerius. 

As to the irregular compartments of various colours which 
diftinguifli this kind of precious Hones, they are well ac- 
counted for in the manner explained in the firft Note to the. 
following Sedion. 72;^ Edito-. 

[y\ I have lately obtained a finall piece of pfeudo-agAte^ 
from the £aft In. lies, which is* oi a ycllowiih br ^wn, and paio 
bTxie," or rather milk colour, with a llxining brightncfs, ei^avEtly 

likft 
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3t Bluifli, and femi-tranfpafent. Thi&isnot 
io much valued as thofe which arfe iribre 
opake ; becaufe it is eafier to be imitated by 
art[^]. 

SECT. 
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like that of the milky opals of this ft^tion, and received alfo 
*ibme other fpeciniens found at St. Qeorgio, near Turin in 
Piedmont, there called by the ndme of Pfeudo-agates (Baftard 
agates), a ivame which fe^ms very well adapted to this ftone ; 
fince in every refpe^t, hardnefs excepted , it comes neareft to 
' the agates $ becaufe, i . It is tranfparent in the fame degree 
ks agates, and varied With red and grey colours, interfperfed 
fometimes with white opaque veins, or riogfi, arnd black den<« 
dritical figures. 2. It is of a very fine and fliining texturcy 
when broke, rather fuperior to thofe of the agates, but fo 
ibft that it fcarcc yields any fparks when ftruck againft fteel ; 
and does not admit of any polifli but what is inferior to the 
luftre of its natural texture : however, it flighily marks com- 
mon window glafs. 3. When broke through the dendrites, it ii 
as fmooth and fhining at that place as in any other ; and thefe 
dendrites vanifli in the fire, without leaving any pores in the 
iione. 4, It doc« not melt before the flame, by the blow-pipe, 
but becomes perfectly white and opaque, j. Nor is it fufible 
even with borax. 6. It does not ferment with the acid of 
pitre. 

Sometimes this ftone is furrounded with a white cruft, like 
common flints in the flrata of chalk, which crufl: has likewii« 
the fame effect as that of the flint, when this lad mentioned 
has been previoufly freed from the adherent chalk ; viz. t. 
It does not difTolve in the acid of nitre. 2. it is not fufible by 
itfelf in the fire. 3. But melts pretty eafily with borax, 
though without any efFervefcence, contrary to what we ob- 
ferve with calcareous fubflances ; and thus borax will difTolve 
a quantity equal to about three quarters of its own bulk, 
though not without difficulty, efpecially towards the end of 
the operation ; but the glafs becomes quite clear and colour- 
lefs, infiead of growing white and opake, as with calcareous^ 
fubflances. Engeft. 

[^J Net only this, but alfo fome of the other kinds of 
opals have been well imitated by art, there being found com- 

pofi^iottf 
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Vbfervations on the preceding bodies^ called pre^ 

cious jlones^ or gems. 

1 have before taentioned the reafons, why I 
give thefe their feparate places from the fol- 
lowing ftbnes, among which they might elfe 
have been ranked, as they are already in other 
fyftems : to which I will venture to add^ 
that, as a naturalift, I cannot conquer that ge- 



4JU 



pofitlotis of glafs, which fhcw very different colours by refrac- 
tion from what appear by reflexion. A curious ancient one 
of this kind is to be feen in the royal abbey of St. Dennis, 
lirar Paris, which is green on the out fide, and fli'ews a fine 
^ruby bolouf , when viewed againft the light. I have feen alfo 
glafs-paftes, fome made in London, by Edward Delaval, £fq; 
F. R, S. and fome others by Mr. More, Secretary (o the So- 
ciety of Arts, which appeared of a yellow-brown, or other 
colour by reflexion: but when held againft the light, tranf- 
itiitted a fine blue, or a purple, and red colour, like the/ap^^ 
phites^ ruhiiSf garnets^ hyacinths^ &c, Wallerius points out 
the proper ingredients to make thefe paftes : and I found 
by chance that the red glafs of Kunkel (whofe compofition maj^ 
, be feen in yournal de Phyjtque Suppl. to 1782), being ov«r« 
melted dr burned in a common iirei produces the like effe6t, 
tranftnisting a colour by refraftion, and ^ different one by re- 
Jledion. But the fine imitation of the true white opals, mad^ 
by the Indians and mentioned by Pliny in the above quoted 
paflage erf his Bo^k 37 C. 6. n^ver were produced, as far ^ I 
know, by the modems. The Edit, 

Yqi.. I. M iieral 
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neral weaknefs o£ valuing them fb highly ; for 
befides their furprifing hardnefs, and fine colours, 
that pleafe the eye, it is not without foundation, 
that they might be thought applicable to every 
ufe for which the filiceous kind is employed, 
if they were to be had in large quantities : and 
by that alone it is that they deferve to have the 
preference of the other ftones of this order [r]. 

In regard to their colours, it is to be obferved, 
that thofe of the ruby and emerald are faid to 
remain in the fire, but that the colour of the 
topaz flies off: whence it is ufual to burn that 



[c"] The tranfparcncy and cryftallized forms of gems may 
be added as a further motive for treating of them before the 
other kinds of hard ftones : but as to their conftituent parts, 
late experiments have fliewn thlat for the moft part it is the 
argillaceous and not the Jiliceous earth, which has the greater 
fliare in their compoiition, as will be feen in the Table annexed 
to the note in page 165. But even this will fcarcely be a fuf- 
ficient reafon for clalling them in the argillaceous order of 
earths ; if it be true that they owe their extreme hardnefs 
to the portion of lilex, which enters into their compofition. 

^ All gems and cryftals are obferved to be of a foliated or la- 
minated ftru<^ure, and of various degrees of hardnefs. When- 
ever the edges of thefe laminae, are fenfible to the eye, they have 
a fibrous appearance, and reflect variegated fhades of co- 
lours, which change fucceilivcly according to their angular 
pofition to the eye. Thefc are called chatoiantes by the French : 
and what is a blemifh in the point of tranfparcncy, often in- 
banccs their value on account of their fcarcity. But when the 
fubftance of a gem is compofed of a broken texure, co^ififting 
of varioui clufters or fcts of laminap differently inclined to each 
other, it emits at the fame time various irradiations of diffe- 
' rent colours, which fuccced one another according to their 
angle of pofitioni This kind cf gems arc called Opals, which 
are valued in proportion to the brilliancy, beauty^ and va» 
iuiiy of their colourst Edit. 

gem 
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gem oh purpofe that it may be made ufe of iu- 
flead of the diamond, as it is harder than the 
quartz cryftalf ^*]. The colours of gems are com'- 
monly fuppofed to depend on metallic vapours: 
but may they not more juftly be imagined to 
arife froqi a phlogifton, united with a little me- 
tallic or fome other earths ? becaufe we find that 
metiiUic earths, which are perfe6lly well cal- 
cined, give no colour to any glafs, and that the 
manganefe, on the other hand, gives more co- 
lour than can be afcribed to the fmall quantity 
of metal which is to be extrafted from it [^]. 

The phlogifton may perhaps have more diffi- 
culty to efcape through the pores of the hardeft 
of the precious ftones, if it is true that the pro- 
perty of lofing the colour is in proportion to 
their hardnefs, as fome authors feem to indi- 
cate, by afluring us, that none but the coloured 
diamonds and the rubies keep their colours in 
the fire ; but in this circumftance I likewife 
want experience, but hope to fee it illuftrated by 

[a*] This is a miftakc. See ncte [u\ to Sed. 76. The Au- 
thor meant the Sapphire, Edit, 

[^] As to the various colours of gems, no doubt, they proceed 
chiefly from the mixture of iron which enters into their com- 
pofition,' as appears by the refults of repeated onalyfis of 
them, which are expofed in the table at the end of the fol- 
lowing Note. Tfie hint given by the noble author in the te;sLt 
of this fedtion. viz. that their colours may arife from the phlo- 
gifton united with fome metallic earth, evinces the fuperioriry 
of his judgment and great fagacity in mineialogical matters : 
for it is now well known that calces of iron when dephlogifticated 
produce the red or yellow colour of marbles, and when it is 
fhlogijiicaped to a certain degree, it produces the blue and 
green- coloxxx^. See ^ 47. />^^. 81. The Editor, 

M 2 thofe 
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tlioie who may happen to get an opportunity of 
difcovering the true methods to deliver the 
world from the many ambiguities and diftinc- 
tions, which have been made on this (ubje<3:, 
and which perhaps are all formed upon as great 
reafon, as thofe we ftill ufe iit diftinguiftiing the 
oriental and occidental gems, which fignifies in 
other words no more than hard and clear^ or 
(oft ^Xi^jlanvy^ deeper or paler ^ or of goad or bad 
colours \a\. 



.» -*m 



{a\ The cryftalli2:ation of gems ckferres to be talcen notice 
of in this piace. No doubt but it depends oa the faiue caufc 
which produces that ofyJ?/^j, eatth^^ afvd rngtals^ and whicl^ 
ve arc uijable to exprefs in any other way but bjr the mntual 
^ttra^lion of the component parts: that conflitute each naafs. 
It is highly probable that the moil minute molecules, or fta- 
mina, of each kind of cryflals are pofiefled of a determinate 
angular figure, endowed with relpcdive powers of attraftion^ 
from which arifes the aggregation of each coaipound. Sir 
Torbern Bergman has written a very valuable treatife on thif 
fubjci^, which the reader may coufult for his fa tis faction. 

But as to the particular configuration of each fpecics of 
gems, we can hardly depend upon any individual farm, as a 
criterioo to afcertain each kind : and when we have attended 
with the utmoil care to whatever Mr. Rome del'Ifle has written 
with fingular Jnduftry on this fub]e6t, in the 4 large volumes 
^vo. of his Crifiallographie^ we muft at laft appeal to the che- 
mical analyiis of each fubftance ; becaufe it very often aifunfies 
various forms. Thefc trials and chemical procefTes muft re- 
quire not only much ingenuity and practical knowledge, but 
ajfo a very confiderablc expence, on account of the dearnefs of 
ihefe precious fubilances: but their refults would not pro- 
bably extend our knowledge nuich beyond what we already 
know, by the great ikiil, accuracy, and indefatigable labours 
of the above celebrated ProfelTor of Upfal, and of the inge- 
snious Mr. Achard of Berlin, to whofe names we may add thofe 
of Schecl, Moxveau,. Parcet, and Baycn, 

la 
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SECT. 88. (50.) 

« 

Quartz, in general. 

Quartz, ^artzum. 

This ftone is very common in Europe, and 
45afier to be known than defcribed. It is diftin- 



In the following table of the component part« of gems, the 
letter B is prefixed to the analyiis of Bergman, and A to that 
of Achard. 

Argillaceous. Silic. Calcareous. Iron. 



Red rubf oxiental 


B, 


40 


39 


9 10 


Ditto 


A. 


37i5 


42,S 


9. II 


Blu^ Sapphire orient. 


B. 


58 


35 


5 « 


Ditto 


A. 


58 


33 


6 3 


Yellow topaz from Saxony 


B. 


4^ 


39 


8 6 


Green emerald orient. 


B. 


60 


«4 


8 6 


Ditto 


A. 


6q 


H 


10 7 


Yellow brown Hyacinth 










orient. 


B. 


40 


*S 


20 15 


Ditto 


A. 


42 


22 


30 x6 


Tourraallin from Ceylon 


B. 


39 


37 


'S 9 


Ditto from Brafil 


B. 


50 


34 


" S 


Ditto from Tyrol 


B. 


4» 


40 


12 6 


Garnet from Bohemia 


A. 


30 


48 


It 10 


Chryfoprafe from Kofei- 




Magnefia, 


» 


Copper. 


nitz ia Silella 


A. 


ij 


94| 


»i I i 



Mr. Achard, who piade the analyfis of the Chryfoprafe 
from Kofeinitz in Sileiia found it to contain 456 grains oi fili- " 
ppons earth ; 8 of calcareous earth ; 5 of fparry fluor's earth . 
(which is the true calcareous earth, and makes 1 3 grains of 
this lafl) ; 6 grains of magnefian earth 1 3 of copper ; and 2 
grains of iron : which numbers were reduced like thofe of the 
Tabic. This feems to be the only gem which contains no 
f(r|(ilUc6P«< earth. Edit. 

M ^ . guifhed 
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guiflied from the other kinds of the filiceous 
order, by the following qualities. 

1. That it is moft generally cr^icked through- 
out, even in the rock itfelf. Whereby, 

2. As well as by its own nature, it breaks ir- 
regularly, and into fharp fragments. 

3. That it cannot be. eafily made red hot 
without cracking flill more. 

4. It never decays in the air. 

5. Melted with potaihes in a due proportion, 
it gives a more folid and fixed glafs than 
any other of the filiceous order. 

6. When there has been no interruption in 
its natural accretion, its fubftance always 
cryftalizes into hexagonal prifms, pointed 
at both ends. 

y. It occurs in clefts, fiifures, and fm all veins 
in rocks. It very (eldom forms large veins, 
and ftill feldomer whole mountains, with- 
out being mixed with heterogeneous fub- 
ftances [/]• 



[f] Quartz neither lofes its hardncfs nor its weight, by 
calcination. Its texture is lamellar. Thefe ftones are in ge« 
neral the pureft of the filiceous genus, though molt contain a 
flight mixture of other earths : the moft obvious diftia6lion 
among them arifes from their tranfparency or opacity. jEdit^ 
from Kirv'arif &c. 



SECT. 
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SECT. 89. (51.) 



The Quartz is found, i. Pure, ^artzum 

purum. 
A. Solid, of no vifible particles, with a glofly 

furface. ParticuUs impalpabilibus Juperji" 

cie polita. Fat Qu ar tz . 

a. Tranfparent and colourlefs, 'Diaphanuniy 
Is found in the copper mines in the north 
part of Norway and in Siberia. This has 
no criftallized form, but is neverthelefs as 
clear as quartz criftals of the beft water. 

h. White, the common fat quartz. 

c. Blue, from the ifland of Utto, in the pro- 
vince of Smoland. 

d. Violet, froni the ifland of Uto. 

J?. Grained. Textura granulata^ Dry Quartz, 

a. White from the gold mines at Adelfors hi 
the province of Sodermanland, and the cop- 
per mines at Louifberg in Weftmanland. 

b. Pale green, from Adelfors. 

C, Sparry quartz. Textura Spat of a. 

This is the fcarceil, and ought not to be con- 
founded with the White Felt-Spat ; becaufe it 
is of a fmoother appearance, and breaks into 
larger and more irregular planes. 

IVI 4 b. WhitiOi 
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a. Whitifli yellow, from the Gold Mines ir^ 

Hungary. 
h. White,, from the Ifland of Uto [r.] 



SECT. 90. (52.) 



p. Criftjmized QuarfZt Sluartztfm Crt/iat-: 
lifaium. Rock Cryft4« Qviar?:^ C^i^^l! 
Crijiallus Montana \hi\. 



[g] The Hungarian gold and filyer veins near Hoderitch, 
which are often fome fathoms wide, afford this lamelated anci 
porous quartz. There are wbite^ yeiioiw^ ziid blue forts of it ; 
and fometimes it is finely cryfiallized ip pyramidical figures. I 
have not found this fpecjes any where eife in Hungary, unlefa 
at Stolbcrg, where fome of the veins have a Jittle of itj 
Brun. 

[hi] When great quantities of quartz are cotitiqually agi- 
tated by the falls and motions of river and fea water, they are 
reduced fometimes to fi)ch very minute parts as to \yt eafily car- 
ried away, fufpended in the water : and there are fands of fo 
minute a fize as to meafure lefs than the two or three hun- 
^redth part of an inch. Thefe are called ^ack Sand^. Im- 
menfe trads of iaqd cohfiit onlypf loofe fand, and particularly 
along the fea (liore in many parts of Burop«* Some pretenci 
that fea water has the power of producing tihi? fand out of its 
component parts, and their furfaces for the moi(l part are fd 
poliiSied as to (hew that they coul4 not be reduced in fize by' 
rubbing againft each other: but we know not as yet that 
filch a produ^ion has ever ^n deniondrated, yt^hen fand 
M about a9 big a^ co):pn)on/^ai, it is called jrri?wif: andwbenif ^ 
is free from faline and heterogeneous particles, it 19 ctpployed 
In VDA\ihuL nw)rtar, and in other oecoBomical purpoics* Tha^ 

' * WXUC^ 
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Its figure is already diefcrib^ (Sec. &8. N^ 6.) 
jjind in regard fp jts cojojiir^, the foJlQwing var 
^f€ties Qccui". 

I. Opaque^ pr femi-tr^nfparent^ cryjlallum 

apacum^ vel femi'diaphanum. 
a. White, or pf 5 milk cplpur. 
i. Rod, or of a carneliaii colour, from Oran 

in Barbary. 
c. Black, from the f^qae pUce. 
2. Clear, diaphc^nus [/]• 

a, Blackilhbfpwitip], fmoaky Topaz, orthe 
Ranch Topa% of the Germans^ is found at 
Egeru in Norway, and at l/)vifa in Fin- 
land. 
^. Yellow, found in Bohemia^ and fold in- 

ftead of topazes. 
fT. Violet, the Am^ethift, from Saxony, Bo- 
hefnia, and Paiuiiemore in Upland [I]. 

d. Co- 

I _ ■ ■! ■ I f I < ^ l ■ ^ ■ II I I ■ I WM— .1^^ 

jvhjch 18 very pu|:e ferves for making ^/«/ S^^fh w*^^ red 
calces of lead and the proper alkaljqe flux : but when it has 
^nie inixture of the ferrugineous black fand, the glafs be* 
ponies of a gr^enifli black colour. This I have fben among 
tlie various fpecimeos of glafs, made by Mr. £• Delavai, F. 
|l. S., who produced ^ very flae tranfparent and colourle£i 
gla;fs; put of the fame fand with which he. had made ^ra&. of 
that bl^k g)a& : aii4 this oqly by feparating from it ail th» 
ferruginous mixture. The Edit, 

[/j It» fpecuiic gravity is frotn 3650 to 3700. Profeffor 
Becgm^n bas extraded from thefe ccyflals about fix parts of 
^trgiUa^ aad, one of calcareous eartk, per hundred weight : but 
Mr* Gbsrhard found fpo^e fp pure aa to cont<un neither. Kirv. 

[ib} It ii fi^td that brown cryftalsi are cleared by boiliag thenti 
|n ta|low. 7 Roz. 360. quoted byKirwan* 

[/} The spoft tvna/parent are caiiedya^ diamonds, Brifiol^ 

Jj^im/tontSM and AtensofidumundSi &o« The colonred tranf^ 

■' ■ parent 
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d. Colourlefs rock cryftal, properly fb calfed, 
from Bohemia : alfo from the province of 
Jemtland, and many other places ; when 
thefe coloured cryftals are not clear, they 
are called Flufs, for inftance ^opa%-JluJs, 
Amethyji'fiufs^ &c. &c. [;;/]• 

SECT. 



j>areat cryftals derive their tinge generally frora metallic calces, 
though in exceeding fmall portions : they all lofe their colours 
when flrongly heated. Thefe are what -we call falfe gems> 
vi^« 

The red^ from Oran in Barbary, falfe rubies* 

ThcyelloWy from Saxony, yalji Topazes. 

The green f from Dauphiny, (very rare) fai/e emeralds^ or 
prafes, 

Thevioiety from Vil-, in-'Gatalonia, j^^ fl;w^//5jj^/. 

The blue, from Puy in Valay, France, falfe fapphires. 

There arc alfo opah or rainbonv cryftals, fome of which make 
s very fine appearance, the various colours of which are 
thrown, out in zones acrofs the furface, though they never 
Ihine like the Oriental opal. Edit, from Mongez^ in his 
Notes to Bergman^s Sdagraphia, and from Kirwan^ 

\m] e. Pyramidal crj'ftal, with one or two points. 

Thefe have no prifmatio fhape ; they either ftand upon a 
bafc in cavities of quartz veins, have only a fmgle pyramid, 
and are of various colours ; or they lie in a clayey earth, and 
Lave both pyramids but no prifm. Found at Blackenburg 
upon the Hartz, and at Morferofh in the Silverland in Tran- 
£!vania. Of this I liave only feen colourlefs traafparent ones* 
Brun. 

Mr. Fourcroy makes a remarkabk difference between the 
rryftals and the quartz, by affirming that the former are un- 
alterable in the fire, in which they neither lofe their hardnefs, 
tranfparency, nor colour, whilft the quartz lofes the fame 
qualities, and is reduced by it to a white and opake earth. 
The fame author claffes the rock cryilals,. 

ift. According to their /(7r;w, viz. i. Infulated*hexagohaI- 
eryftals^ ending in two pyramids of fix faces^ which have a 

double 
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SECT. 91. is3') 

E. Impure quartz, ^artzum heterogeneh 
iniime mixtum. 

A. Mixed with iron in form of a black calx. 
^artzum cake ferri atra intrlnjece mixtum^ 
This is black, of a glofly texture, and 
contains a great quantity of iron. 

It is found at StaPs iron mine in Soder- 
manland, and at Gierdefioftrand in the pa- 
rifli of OfFerdal in Jemtland, at which laft 
place the iron alfo difcovers itfelf by its 
ruft in the cracks of the ftone. 



double refraction, or Ihcw two images of the fame objeft when 
looked through. 2. Hexagonal cryftah united, having one 
or two points. 3. Tetraedral, dodecaedral, flatcd cryHah, 
and which, though hexagonal, have neverthelefs their planes 
irregular. 4. Cryftals in large mafles, from the ifland of Ma- 
dagafcar, which have a fimple refra6tion. 

adly. As to the colour they are cither diaphanous, reddifh^ 
fmoakey, or blackifh. 

3dly. As to accidental changes, fom« arc hollow: fome 
contain water within one or more cavities : fome are cafed, 
viz. one within the other : fome are of a round orm, as the 
pebbles of the Rhine : fome have a cruft of metallic calces, or 
of a pyrites : fome are of a geodical form, viz. crydallized ia 
the infide of a cavity : fome feem to contain amianthe, or af- 
beflus, and others contain (liirls. 

The fame author reckons among cryftals, the oriental to* 
paz, the hyacinth, the oriental faphire, and the amethyft« 
Mr. Danbenton has always looked on this laft, as a quartzous 
cryftal. Edit. 

B. Mixed 
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B. Mixed with copper ia &xtm of a red calx* 

^uarijutm ctgco veneris mixtutn. 

Red.^ It Is found in Sunnerfkog's. cop^ 
per mine iq. the province pf Smolandf 



SECT. 92. (Frpna a Note of the Author.) 

Obfervations ov ^art% and Rock Cryfiah^ 

That the colour of quartz depends on me-r 
tals, IS eafily proved by metallurgical effays, and 
the refemblance they have with compofitions of 
glafs, made on the fame principle ; but the fame 
cannot be aflcrted of the precedent coloured 
quartz (89, 90) before it be evidently cicmonr* 
ft rated. 

It is very likely, that a quartz may be found 
which is intimately mixed with a calcareous 
earth, and fuch is, perhaps, the Hungafiau 
fparry quartz (89.) Which, hov^^eyer, I re^t 
commend for further examination. 

The quartz in general, and efpecially its cryf-? 
tals, are very commonly thought, when yet ii> 
their foft or diflblved ftate, to have included 
within them fome vegetables, for inftance, grafs 
and mofs. This I cannot abfolutely deny \ but 
I muft at the fame time obferye, that it de- 
fcrves carefully to be examined, if that whicl^ 
is (hewn as a grafs be not an aibeftos, er a 
ftriated cockle j and the mofs, only branched 

vacuities 
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vacuities filled with earth, which, by their be- 
ing ramofe, bear a vegetable appearance : it is 
very common in agates, and makes them of lefs 
value than otherwife they would be ; this is 
moft generally the cafe with thofe ftones whicli 
are fhewn as including vegetables, and for my 
own part I have never been fo fortunate as to 
meet with any others. 

When the rock cryftals are femi-tranfparentr 
or intermixed with opaque veins, they are by 
the Swedilh lapidaries, called milk cryjials. 
When they are found in form of round peb- 
bles, which is occafioned by their being toffed 
about and rubbed againft one another by floods, 
or by the fea, they are called by the Englilh 
lapidaries, pebble crv/ials. They come from the 
Indies, Siberia, and other places, but thefe .can- 
not be ranged feparately, for reafons which will 
either readily occur, or are already mentioned in 
their proper places [«]• 

SECT, 



[»] Quartz is one of the principal kinds of (lone which 
contain metals. Some of the Hungarian veins confift entirely 
of it, and the gold is fo minutely difperfed in it, as not to be 
difcernible by the beft microfcopes, before it is feparated by 
pounding and wafliing. The width of the veins, fome of 
which arc half a fathom wide, and fometimes open flill wider, 
repay the pains and expences, which the fmali quantity of 
gold contained in it could not othei^vife counterbalance. Na- 
ture has doubtlefs no where produced mountains of pure 
quartz; for the rocks at Oberfliona and Freudendein iii 
Saxony, though they are reckoned among quartzes, accord- 
ing to their exterior character, feem to have more conflituenc 
parts of different nature* Near Lauterberg upon the Hartz 

are 
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SECT. 93. (54.) 

F» The flint. Silex pyromacbus. Lapis cof^ 
neusj or the hornjlein of the Germans. 



arc quartz veih«, from one to three fathoms and upwards 
wide, confifling of a loofe fand, in which they find the cop- 
per ore in nefts. 

The triangular quartz pebbles of the Danifli ifle of Anhaft, 
Kkewife deferve to be mentioned. Borrichius, in the Adt. 
Hanf. vol. IV. p. 177, has mentioned them ; and they are ftill 
found to this day. There are likewife quartz cryftals, in which 
drops of water are inclofed. The imperial cabinet at Vienna, 
and feveral other cabinets, have fome fine pieces of this kind. 
Brtm. 

. Mr. Fourcroy mentions the 7 following fpecies of quartz, 
▼iz. I. Tranfparent, cryfiallifed in two hexagonal pyramids 
joined at their bafes without any intermediate prifm, or at 
leafl: with a very (liort one. 2. Thofe which are in one tranf- 
parent mafs. 3. The opake or of a milky colour, 4. Thoft 
which look fat or greafy. J. Decayed t^uartz. 6. Thofe of 
amethyft colour. 7. And finally, thofe of a lamclated tex- 
ture when broken. He reckons the Brafilian and Saxon to- 
pazes among the quartz. Sec the difference afferted -by this 
author between the cryflals and quartz in the Note m to the 
Se«^ion 90. 

Rock-cryilals arc generally formed upon or among quartz, 
which fliows their great affinity : and are to be found in all 
parts of the world. Mount Saint Gothard in Switzerland has 
furnifhed the greateft quantity to Europe. Large pieces of thefe 
cryflals weighing from 5 to 800. pounds were found there at 
Grimfelberg: another of about 1200 pounds weight was found 
fome years ago at Fifbach in the Wallais : and a large piece 6 
feet long four wide and equally thick^ was found in the ifland 
of Madagafcar, a place where thefe natural produd"tions arc of 
the moft extraordinary fize and perfcdion. The Editor from 
Bomare, &c. 

3. This 
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. This is equally commou with the quaitz, 
and it is full as difficult to defcribe it ; efpe- 
cially as it forms a kind of intermeciiate fub- 
ftance between quartz and jalper, both which 
it fo nearly refembles, that it is not eafy to 
point out fuch charafiters as fliall readily diftin- 
guifli it from them. The beft way, perhaps, 
will be to fpeak of its properties comparatively; 
and then we may fay that, 

1. It is more uniformly folid, and not fo 
much cracked in the mafs as the quartz ; 
and^ 

2. It is more pellucid than the jafper. 

3. It bears being expofed to the air, without 
decaying, better than the jafjper, but not 
fo well as the quartz. 

4. It is better for making of glafs than the 
jalper, but is not quite fo good as quartz 
for that purpofe. ^ 

5. Whenever there has been an opportunity 
in this matter of its {hooting into cryftals^ 
quartz cryftals are always found in it; juft 
as if the quartz made one of its cojiiftituent 
parts, and had in certain circumftances 
been fqueezed out of it : this is to be feen 
in every hollow flintj and its clefts, which 
are always filled up with quartz. 

6. It often (hews moft evident marks of 
having been originally in a foft and (limy 
tough ftate like glue or jelly [0]. 

^■•-' ,.,... ■ .■.■■..., - -. *- ^ 

[ff] 7. When broken it is fcaly, generally unequal, and 
cracks into thin lamellae. Brun. 
8. In a calcining heat they become opaque-white and 
Bxilky. F^ 

The 
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The fevcral varieties of this fpecles haVe ob- 
tained more diftinfl: naittes tirith refp€6fc to thfeir cof- 
lours, than from any real difFefehefe iii their fub-* 
ftance ; but thefe ar6 ftill neceffary to be retain- 
ed, as the only names uffcd by JeWiellers and 
others, who know how to Value them accord* 
ingly. 



S £ C T. 94. (Additional.) 

Jade. Lapis fiephriticus^ jajpdchaies. 

The true lapis nephriticus leems to belong 
to this fillceous order; as it gives fire with fteel, 
and is femi-pellucid like flint ; it does not har- 
den in fire, but melts by the folar heat jn the 
focus of a burning lens, into a tranfparent 
green glafs with fome bubbles. That called by 
the narqe of circoncijion Jiofie^ which comes 
from the Amazon-river, melts eiafier, in the 
fame folar fire, into a brown opaque glafs, 
which is far lefs hard than the flone itfeif* 
Macquer. 

Thi5 flone is fuperior in hardnefs to quartz, 
though from its unftuofity to the touch, ona 
would fufpeft it to contain a large portion of ar* 
gillaceous earth, or rather of magnefian earth, 
a? Mr. Kirwan feems to fufpeft. 

Its fpecific gravity is from 2,970 to ^^^^9* 
It is of a granular texture, of a greafy look, and 
ej(ceedingly hard : is icarcely foluble in acids, 

7 ^t 
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at lead without particular management, and is 
infufible iii the fire, Mr. Sauffiite feemS to have 
extrafted iron from it. 

a. It is (bmetimcS of a whiltftr milky colotir, 

from China; but moftly 
3. Of a greeniflfi, or 
r. Deep green colour, frdtn Amferica. 
li. Grey, yellowifli, ind alive colour: th^fe 
are the vulgar 6$pls ntphriiivns^ they bchig 
fuppofed to cure the nephritic pains hf 
their external application to the loins. 
The lemi-pellucidity, hardhefi and fpecific 
gravity arc the chara^ers by which the lapis 
nephriticus may be diftinguidied from other, 
ftones. Kirwan^ Fabr. and Mongez. 



SECT. 95. (56.) 

The Cats eye. PfeudopalHs. (The Sim-ftdne 
of the Turks, called Guneche^ ^zcoxd^mg to Bom. 
Oeil-de-Chat in French.) 

This ftone is opake, and reflects green and 
y^Uowifh rays from its furticc : it is found ii!i 
Siberia [^]. 

SECT. 



iAk. 



C P} It i^ very hard and feznitran^^areat, and has di&rent 
points from which light is refleiied with a kind of yellow* 
brown radiation fonie\K'hat fimiiar to the eyes of cats, from 
whence it had its name. Jewellers do not f;iil to cut them 
round to the grcateil advantage. The bed of thde (lones are 
Vecy fcarce. Qne oithefe of one inch diameter waa in the 
«^lnet Qt the Grand t>uke of Tufcany. Bernard. 

Vvt.L N Pro. 
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SECT, 96. (Additional:) 

Hydropbanes^ , or Qculus Mundin Alfb called 
Lapis Mutabilh. 

This ftone, which was formerly of great va- 
lue, but little known to the moderns before 
Mr. Boyle had niade it the fubjed of his obfer- 
vations, is con^monly of a whitiih brown co» 
lour, and not tranfparent. It is infoluble in acids, 
and Is not afFe£led by alkalis. Jts fpecifig gra^ 
vity is about ^,048, 

P I I ■! I 11 1 p ■ ■ I p I ■! ■■ P I . — I , » > 

r ...... ^ 

ProfcirorBergman has ;nade the analyfis of the Eibenftock -opal , 
which is a kind of CaCs'Sye^ and found nearly the fame refults 
as thofe of the Ch^cedony from Fcroe, It contains above 84 
hundredth parts of filiceoiis earth, and lefs than 16 hundredth 
of argillacpous earth. This ftone may be confidered as a purer 
kind of Chalcedopy, but it is too loft to flrike fire. Its fpc* 
pific gravity is from 1958 to 2P75r according to the fame PrQ» 
felTor:^ however, Mr. Kirwan allows to it a fpecific gravity 
from 1790 tp 224P, Th^ ufual fluxes a6t on it as on flints, 
Edit. 

See Note c^ to pag, 162, about thofe ftones which refle6t va«» 
rious colours fucccflively, as their pofition is changed in re^ 
gard to the eyes : and i^ote a to 6V^. 86, pag, 1 59, where a 
kind of pfeudorop^ is defcribed by Mr. Engeftrom. N. B, 
Some Q^art^ have ajfo t^c fame property, S^e Note /. to 
Se6l. 90. 

The commo^i Glrafole of the Italians, atid that ftone called 
by the name of Iris, only differ from thefe pfeudo-opals in 
the variety of colours they refle6V : the Iris appearing of a 
f^ddijh hrown^ upon which the rays pf the fun make the ap- 
pearance of the rainbow: but there are various other ftones 
v^hich have the fame appearance when expofed to the fun» 
^ine. 

As to the cmmon Girajile^ it appears by the defcription of 
Mr. Duteps to be nothing clfe but the Moon-Jionf of Se6^. 99. 
Sii which' a kind of ji^//9fi; is feen intermixed with, its l^lutjh-* 
lfi/7(*f4;Ail# colour, Edit. 

It 
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It is ealily cut and polifhed. 

It fqinetirnes gives fire with fteel, and fbmc- 
times not. It is infulible per Je-^ but, being 
urged by the blow-pipe, it changes to a brown 
brittle fubftance. 

The principal property which diftinguifh^s it 
frcnn all other flones, is that it becomes tranf- 
parentby mere infulion, in any aqueous fluid i 
but it gradually refumes its opacity wlien dry \jf\ . 

It is fouftd in beds more or lefs thick over 
the opals in Hungary, Silefia, and Saxony: and 
over the chalcedonies and agates in Icelaiid. 
Thele ftones are either of a yelloWifti greett; . or 
of a milky grey, or of a yellow, like that of 
amben F. 



\<[\ There are ixi the Britifh MufaBum at London, three of 
lliefe flones called Oculus Mund'i, The largefV of them ii 
about ihe bignefs of a cherry-ftone, though in an oval form.* 
It is opaque, and its colour like that of a common yellow 
|>ea; k ma^ ^ icratched^ though not wirhout difficulty, by 
a kfiiie ; it ieems howevt^r to leave a mark on comnii>n glafs, 
and does not ferment with the add of oitre. 

When it has lain m water fome hours, it becomes tranfpa^ 
rent, and of a yellow amber colour. This change begins foon 
after the immeriicQ, and at one end, in form of a little fpot, 
{but in a imall one of the fame kind the bej^nning is round 
the cdgts) which increafes by^ow -degrees until the whple 
Itoneis become uniformly dear dirorughout : when taken out 
ef the water, it lofes its traorfparency, iirft at one end, and 
then graidually over the remainder, until the whole flone has 
recovered its fbmer opacity ; and this change happens in leiii 
time than that of its becoming tranfparent. Engejir» 

The hydrophanes m general belongs to the fiiiceous kind* 
But fonie fie^tites have the fatne quality, as Bergman affirms : 
and the cruft t>f Chalcedonies and Abates, produce often the 

Atoft iii)peafiiitt; £dh. - : ^ 

N2 SECT, 
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SEC T. 97. (Additional.) 

Obfervations on the oculus mundl. 

This ftone has been long admired, though 
very little pains have been taken to know from 
whence it comes, or what the nature of it is. 
|t is to Meff. Bruckman and Veltheim that we 
owe thq knowledge of its origin, or at leaft the 
mineral in which it is found, befides feveral of 
its properties equally unknown before. 

As foon as this ftone is put into Water, it ex- 
hales a mufty fmell, feveral bubbles of air arife, 
and it begins to grow gradually tranfparent. 
Some of thefe ftones are colon rlefs as loon as 
they are thoroughly tranfparent, others have ^ 
more or lefs deep yellow colour, others acquire 
a red ruby colour, and laftly, others acquire a 
beautiful mothcrofpearl colour, or of a bluifti opal. 
Whatever be the colour of the liquor in which 
l^he hydrophanea is placed* it aflumes only its 
ufual degree of diaphaneity, and the colon r that 
^s peculiar to it. If while it is yet mpift, and 
confequently tranfparent, it be obliquely looke4 
at, a luminous point is perceived, which varies 
when its fituation is altered. This luminous point 
|s not, accordins to Mr. Bruckman, the imme- 
diate iaiage of the f^n, b^it a refie^iofi of th^C 
image rcfra£led in the very fubftance of the 
ftone, a phenomenon which probably gave rife 
to the naqdie of OcuIm MundU Tbif theory o^ 

thi^ 



Sed« 9?« SILICEOUS fiAfff fin. tSt 

this phaaoihenon has been given by Pmfeflbr 
Bergman, in his excellent treatife, de Lapide 
Hydropbano* Mr. Bruckman put a dry piece of 
this flone, weighing ^^ gwuns, into water, and 
left it there fcven hours, the fpace of time re- 
quifite to render it perfe£tly tranfparent; he 
then found it to hare: gained three grains in 
weight. 

If the hydrophariesbeput into hot watfer, it 
becomes tranfparent much fooner : the fame 
happens if it be dipped in a very diUite acid, or 
which is ftill better in a: very drhite alkali. 

If it be dipped in oil of vitriol, it becomes 
tranfparent very quickly, and will continue fo, 
becaufe the acid lodged in the interior part of 
the ftone attracts as much moiAure from the air 
as is neceflary to keep it tranfparent; but its 
opacity will return if it be dipped in a* hot al-' 
kaline liquor. 



t • 



SECT. 98. (58.) 

Tlie Chalcedony, or white Agate, 

Is a flint of a white colour, like milk di-* 
luted with water, more or lefs opake : it has 
veins; circles, and round Ipots. It is faid to 
be fbfter than the onyx, but much harder 
than thofe agates, which are fometimes found 
of the fame colour. 

a. The white opake Chalcedony, or Cacbo^ 
long^ from- the Bukariflb Calmucks. This 

N 3 was 
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was firft made known by one Rcnat[r], a 

, Swcdiih officer, : who for fevcral years nad 

been . 3u : that country. The inhabitants 

find this fluit on the banks of their rivers : 

; and. work idols and domeftic veffels out of 

/. it[j{. 

Of white and femi-tranfparent ftrata from 
r. Ceylon. 

Bluifti grey, firom Ceylon and Siberia [/]. 

SECT^ 
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[r] He waps taken prifooer in 17 14, by the Calmucks, and 
remained with them till 1733, when he returned with an im* 
menfe wealth, having taught the Calmucks to melt iro.n ore, to 
make gunpowder, and to cal!l cannon, and having been their 
leader in their wars againft the Chinefe. y. R^ Forjl'er. 

[/] The Cacholong is a kind of white agate^ very hard and 
compact : it is femi-tranfparent^ and this feems the only cir« 
cumftance by which it differs from the moon-ftoneo-f Se<^*99, 
which is of a milky white and blue bottom. It is vttrifiable, 
and may receive a very good polifh. It is found in the river 
Cache in the Calmucks country, from wheacc it takes its 
name. Thefe ilones, and aimoll all of the agate kind, as 
well as fome of the fine gems, are cut and polilhed with a con- 
vex furface, a form which the French call Caboch&n* Dut. 

This ipccies is found alfo in the Feroe ifle, where it lies on 
and between the flrat;a of femidiaphanous chalcedony. It is ne- 
ver formed in drops : and feems to bc^a coarfer variety of the 
true chalcedony, trun* 

[/] This too comes from the fame place as the Cacholong, 
and is fometimes found in fine drops of contiderable £ze. 
Count Thott in his excellent coIle£^ion has fuch a one from 
Feroe Brun. 

To the above three, a fourth fpccies of Chalcedony may be 
added, viz. The Hydropal Chalcedony [Enhydre^ in French]^ 
io called on account of its being hollow, and almod filled with 
^'ater, which circumflancc renders thefc flones of fome value 
aaioug the curious : but fome have fuch a porous texture that 

in 
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S E C T» 9^. (Additional) 

The Moon S^one 15 of a cleftr^ white colour, 
iapproaching to that 6( milk. When looked at 
in a certain pofition it refle<3:s a ftrong lights 
like the mother of ^eari : aixd in^fome fpots a 
carnation Colour. It is found in obtufe-angu- 
lar pieces, which* fometimes. have a quadran- 
gular figure. Its fradure is evidently foliated* 
It is very hard, and in other refpefts agrees with- 
common feltfpat. Probably it is the Androda^ 
mas of Piiny : the common Girajok of the Ita- 
lians : and the nvater Opal of Ceylon. It is 
fome times clafled with, the opal, and by others 
with the Cat's-eyek Werner. 
. This ftone is of the chalcedony or pfeudo^ 
opal kind : it reflefls a whitifh light, wirfi Ibme 
various (hades of few intermixedf colours on a 
bluifli bottom, like the ihining face of the 
moon when it is high enough not to become 
reddifh by the interference of the earthy va- 
pours* 

The Raiiibow-flone, or Irisj feems to be no 
tnore than a Moon -ftone, in which the yellow 
purple and blue reflej^ted rays are the moft con- 
ipicuous. See the Iqft part of Note [jft] to pagf. 
178, and Note \c\ topag. 1 6 1. 



Miif ir 1 tr t. 



in procefs of time their water is entirely dried. It is faid» 
however, that they may recover it again, if buried in a wet 
fcil for a jjroper length of time* Edit. 

This Chalcedony is femi-tranfpafent, of a grey or brown 
bluifli colout. Many of this kind are found in a mountain, 
containing various volcanic produdlions, near the city of Vi« 
cenza, belonging to the Venetian State.* The Edit, from the 
Volcanic Mineralogy of Mr. Faujas* 

N 4 SECT. 
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SECT. ioo. (57.) 

The Oayx. Oivfx Gamebuja, Memphites^ 

This ftqne is the hardeft of the flinty tribe, 

and confifts of diflferently coloured veins^ which 

i*uii parallel to one another, fometimes in ftrait, 

fbmetimes in curved lines [u". 

It is found of two forts, 

a. Nail coloured onyx, having pale flefh-co- 

loured, and white lines. From the river 

Tomm in Siberia. 

' i. With black and white lines. The orien* 

tal onyx. The old Romans were accuf- 

tomecl to cut figures on the ftrait lined 

onyxes in relief, which they called Cam-- 

ehuja: thefe are ftill counterfeited, and 

called CamiL Thofe, which confift of 

concentric circles were called Mempbites^ 

and we have now of this kind cut to be 

fet in rings, under the name of Oechi di 

Gatti^ which, however, ought not to be 

confounded with the pfeudo-opal, (Se£t* 

95), or Cat's-eye. 

[u] This flone lofes iti colour in tliQ fire, and crackles oit 
breaks if the heat be Aulden or violent* 

It« fpecific gravjity is. from 2500 to 2600. Fubrm 



SECT. 
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SECT. lou (59.) 



4. The Carnelian, Carmolus[x]. 

Is of a brownifh red colour, and often en* 

tirely brown. Its name was originally derived 

from its refemblance to flelh^ or to wate* 

mixed with blood. 

a. Red from the Eaflr, and Turkey. 

i. Yellowifh brown, looks like yellow amber, 
from the river Tomm, in Siberia. It is 
faid not to be fo hard as the chalcedony. 



SECT. 102. (60.) 



<^. The Sardonyx. 

Is a mixture of the chalcedony and carne- 
lian, fbmetimes ftratum-wife, and fometimes 
con&iikdly Uended, or mixed together. 

a. Striped with whiteand redftrata : this ferves 
as well to cut in cameo^ as the onyx. 

b. White with red dendritlcal figures. 
This very much refembles that agate which 

is called the Mocha-ftone, but with this dif- 



[x] It lofeis its colour in the, fire. 

It& fpecifi&.gni:vitgr is fjTQta 2630 or 2700 Fahr. 



ference. 



I 
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ference^ thjat the figures are of a red colour ia 
this, mihad of black, as in that agate. 

I have unwillingly diftinguifhed the onyx, 
camelian, chalcedony, fardonyx, and agate, as 
Icparate fpecies, fince there is no real difference 
between them, except fome inexplicable de* 
grees of hardnefs; but I have been induced to 
Continue thefe nanaes for the reafons before given 



SECT. 103. (61.) 

6. The Agate, jicbates. 

This name is given to flints that are varie- 
gated with different colours, promifcuoufly 
blended together 5 and they are cfteemed in 
proportion to their mixture of colours, their 
beauty and elegance [jv*]. Hence alfo they 
have obtained variety of names, moftly Greck^ 
as if the bufinefs of the lapidary in cutting of 
them, and the fondnefs of admiring their fe- 
veral beauties and figures, had been derived 
from that nation alone. 



\ y^ The yellow and the orange coloured agates with a wa- 
vcy or undulating furface like the Chalcedony^ are now called 
alio by the name of Sardonyx. Mongez. 

[-X*] ^^car the bridge, over the Mulda, not far froifi Frcy* 
berg, in Saxony, a red and white agate breakg in veins. Thii 
is called Coral /tone in Italy. The agate of Rochlitz in Saxony 
is the moil celebrated, and is found in globules wbkh have a 
kind of crull about them. Brun* 

As 



As iievef was and muft be very difEcuk 
to give intelligible defcriptions of colours^ 
v/e are for that reafon quite at a lofs to under- 
ftand the meaning of the antients in this xe- 
fpeft; but it indeed is of little coiifequence, as 
we feem to have ^ the fame right, under the 
fame circumftances, of inventing new names 
for them ; and that in whatever languages we 
pleafe. Neverthelefs I have <iefcribed fome 
few varieties ofjhpfe which at this time are 
the moft common, to ferve as inftances. 
a. Brown opaque agate, with black veins, and 

dendritical figures, the Egyptian pebble. 
^. Of a chalcedony colour, debates Calcedoni^ 

c. Semi-tranfparent, with lines of a blackifli 

brown colour, and dendritical figures, the 

Mocha Jione. 

This is much efteemed, and makes a va- 
luable part of fome colleftions, where it has 
a place chiefly for the fake of its figures, re* 
fembling vegetables, animals, &c. which how- 
ever are often improved by art. 

d. Semi tranfparent with red dots, Gemma dhi 

Stephdni. 

When the points are very minute, fo as to 
give the ftone a red agpearance, it is by fome 
called Sardea. 

e. Semi-tranfparent, whith clouds of an orange 

colour. 

f. Deep red, or violet, and femi-tranfparent, 

g. Of many colours, and variegated. 
h. Black. 

There 



There ;ire in Europe great quantities &f moft 
varie^ties of zMtes[z]^ particularly atOber- 
flein in the Palatinate, where they are ctit 

. and poliihed : but they ar^ likewif^ fbund in 
every part of the world. In Sweden there is 
mot yet, a« far as 1 know, more than on^ fpe- 

; cies of agate found ; namely, at Gafebeek, in 
the provkiGe of Skone, whieh is- of 1 white 

. and deep red colour. 



Sjs] I have lately obtained a fpecimea of a hpllow ;.|igatc 
I, with pale amethids in the inficte, between vvhicb is crif- 
talHzed a calcareous fobftance into a fibrous form. • Thefe fi- 
bres arc pa]raikl» white» fliiriing, awd very minnte, dwiftly 
refembling the fineft albeflos, for which it alfo mij;ht i)e roif- 
taken, if it was to be judged only by the eye. But by cxperir 
ment it is found neither to be an albeftus nor gypfum, wliicK 
fbn»etiine« flioots- alfo in a fibrous form, but entirely a pure 
calcareous fubftance. The whole mafs docs not adhere together, 
but is divided into fmall triangles, which gre placed upon one 
another, fo a&almoft to form a large figiire of the fame kind, 
Thefe fibres hov^'ever, although very minute, may be obfefved 
by means of a proper magnifying glafs, to be of an angular fi- 
gure> The fliapc of balls and irregular nodules is tbe moft 
general form in which agates and flints are commonly found* 
Ncverthelefs, befides what I have fcen in feveral collcdlions in 
Lond()n and elfcwhere, 1 have likewife fome fpecimens of 
native filver from Potofi in the Spanifli Weft-Indie^, which run 
^1 grey, and blue tranfparent agate with white opaque veins. 
This feems to confirm the opinion, that agates may form veins 
in the rocks, as well as other forts of flones. (See Se6t. io6.) 
£ng. 
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SECT. 104. (62.) 

. # 

7. Common. Flint, Silex communis^ Pyroma^ 
chus^ 
Is really of the fame fubftance as the agsiite, 
but as the colours are not fo ftriking or agree- 
able, it is commonly confidered as a different 
fubftance. 

a. Blacki(h grey, from the province of Skone. 

b. Yellow fcmi-tranfparent from France. 

c. Whitilh grey. 

d. Yellowift brown. 

When the flints are fmall, they are in 
England called pebbles ; and the Swedifli 
failors, who take them as ballaft, call them 
Jingil\a\. 



SECT. 105. (63.) 

8. Chert t PetroJUex^ Lapis Corneus^ The Hortt'^ 
Jiein of the Germans. 
Is of a coarfer texture than the preceding, and 
alio lefs hard, which makes it coufequently not 



\a\ Commpn fliot, is the Kiejtl of the Germans. Accor- 
dingtpMr.Weigleb, it cgntaiBS 80 per cent* oijilccous earthy 
18 o(jfrp\ and » of qakafeoua earth. It» fpecific gravity 
U fi^tn'2650 to 2700. Kit'tvan. ^ 

fo 
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{o capable of a polifli. It is femi-tranfparent 
at the edges, or when it is broke into very thin 
pieces. 

a. Chert of a flefh colour, from Carl-Schakt, 
at the filver-mine of Salberg, in the pro^^ 
viiice of Weftmanland. 
h. Whitifh yellow, from Salberg. 
€^ White, from Kriftierfberg, at Nya Kop- 

parberget in Weftmanland. 
J. Greenifli, from Preftgrufvan, at Hellefors 
in Weftmanland [^] 



SECT. 106. (Note to Seft. 6^.) 

Obervathns on Cherts. 

There are not yet any certain charaders known , 
by which the Cherts and jafpers may be djftin- 
guifhed from each other: by fight, however, 
they can eafily be difcerned, viz. the former 



[hi Chert runs in veins through rocks, from whence iti 
nanie is derived. Its fpecilic gravity is from 2590 to 2700. 
In the fire, it whitens and decripitates like filex, but is gene- 
rally fo Aifible as to naelt per fe. 

It is not totally diflblved in the dry way^ by the mineral al* 
Icali : but borax and nucrofcomic fait d/ffolve it without efier* 
vefcencie. 

Its appearance is duller and lefs tranfparent than coipnmon 
flint. The reddifli Perro-filex ufed in the Count de Lauragai's 
porcelain manufacture, and called thtvt felt fpat^ contained 
71 per cent, oi Jilex^ it of argilij jind 6 of calcareous oerth. 
JSrvan, 

(the 



Se^. io6. SILICEOUS earths. 19 1 

(the Cherts) appearing tranfparcnt, and of a fine 
Ijparkring texture, ou being broken ; whereas the 
Jafper is grained, dull, and opake, having the 
appearance of a dry clay. 1 he Chert is alfb 
found forming larger or fmaller veins, or in no- 
dules like kernels in the rocks; whereas the jaf- 
per, pn the contrary, fometimes conftitutes the 
chief fubftance of the higbeft and moft extend- 
ed chain of mountains. The Chert is likewife 
found plentifully in the neighbourhood of fcaly 
lime-ftone, as flints in the ftrata of chalk. What 
connexion there may be between thefe bodies, 
perhap3 time will difcover. 

But flints and agates being generally found in 
loofe and fingle irregular nodules, and hardly in 
rocks, as the chert, it is a circumftance very in* 
fuflScient to eftablifh a difference between them; 
for there is the agate ftone, near Conftantino- 
ple, running vein-like acrofs the rogk with its 
country of the fame hardnefs, and as fine and 
tranfparent as thofe other agates, which are 
found in round nodules at Deux-ponts. We 
mufl: therefore content ourielves with this re-- 
mark concerning flints, viz. That they feem to 
be the only kind of ftone hitherto known, of 
which a very large quantity has been formed 
in the ftiape qf loofe or feparate modules, each 
furrounded with its proper cruft ; and that the 
matter which conftitutes this cruft, has been 
feparated from the reft of the fubftance, in like 
manner as /f?W/Wr, ox gla/s^gall^ feparates from, 
and fwims upon glafs, during its vitrification ; 
though fometimes the formation of this crpft 

may 
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may ,bc prevented by tlie too fudden hafden* 
jtigof the matter itfelf: Ifhall therefore take 
the liberty to call this matter of the cruft, 
which fometimes is an indurated terre verte^ by 
the name of agate- galL 

Other fpecies of ftones, which arc found in 
loofe pieces or nodules, except ores and fome 
forts of ftalaftites, (hew evidently by their cracks, 
angles, and irregular figures, that they have 
been torn from rocks, rolled abput, and rubbed 
againft one another in torrents, or by fome other 
violent motions of water. 

That flints had originally been in a foft ftatcf^ 
ds I have mentioned, is eafy to be feen in the 
Egyptian pebbles, which have impreffions of 
fmall Aones, fand, and fometimes, perhaps 
grafs, which, however, have not had any in- 
grefs into the very flint ; but feem only to have 
forced the above agate-gall or cruft out of the. 
way. 



SECT. 107. (64.) 



G. Jafper, 7^Af . (The Diafpro of the Italians.) 
All the opaque flints are called by thii 
name, whofe texture refembles dry clay, and 
which have no other known quality, whereby 
they may be diftinguilhed from other flints, 
except that they may be more eafily melted 
vx the fire ; and this quality, perhaps, may 

proceed 

7 
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proceed from the heterogeneous mixture, pro- 
bably of iron [c}. 
1. Purejafper. Jafpts pur^^ 

Which, by no means yet known can be de- 
compounded* 

a. Green, with red fpecks or dots, the He^ 

lioirope^ or blood-Jione^ from Egypt. 
J>. Green, from Bohemia. (Pavoniua Aldra- 
vandi). 

c. Red, D/^r^ r<?^ of the Italians [<:/]. 

d. Yellow. (Melites)\f\ 

e. Red with yellow fpots and veins, Diafpro 
jiorido of Sicily, Spain, and Conftanti- 

nople. 
f. Black, from Finland and Neikott, in the 
provice of Jemtland. fParagone antico of 
the Italians). , 



> ■ ■ ^» 



[r] Thefe flones cannot be rendered electrical or phofpho- 
ric, either by frifiion, percuirioh, or heat. 

They do not crackle in the fire, nor eafily lofe their colour. 

They may be brought into fufion, cither by alkalis, borax, 
or nitre. 

Thev are infohible in acids, 

[^] J^^per. Ihzdiafpyo of the Italians, contains About 
^5 per cent, of Jil x^ 20 of argUl^ and about 5 of calx of iron. 

Jrs fpecific gravity is from 26S0 to 2778. Kirwan. 

(^] A'U'itei^ i. e. mall colorh. See Pliny, B, 37. c, ir. 
Bomare fays, that this is the Terehintbizufa oi the fame ; but 
this great Father of Natural Hifbory very clearly pronounces, 
thj|t the TLreb!nthi%uf(i is a variegated jafper, ^te his chap. 8« 
o£ theja^e B^ok }'j. The ^ditor. 
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SEC T. io8. (65.) 



2. Jafper, containing iron, J^fpis martialis. 
Simple \e^\ 

A. Coarfe grained. 

a. Red and reddiih brown, Stnoplc^ from the 
Hungarian gold ratines \J\ 

B. Steel grained, or fine grained. 

a. Reddifti brown, from Altenberg, In Sax- 
ony ; looks like the red ochre or chalk ufed 
for drawing, and has partition veins, which 
are unftuous to the touch, like Cohiifh 
(or Cologne) clay, Terpentine, &c. 

C. Of a clofe and fhining texture like a flag. 
a. Liver-coloured, and 

. b. Deep red. Both thefe are found at Lang- 
banfliyttan in the province of Wermeland, 
and at Sponwick in Norway. 
c. Yellow, from Bohemia* 

This laft mentioned, when calcined, is 
attracted by the load-ftone, and being afl'ayed, 
yields from 12 to 15 per cent, of iron.. 



[^*] Sinople is a dark red jafper ; this contains 18 or 20 per 
cent of iron. Klrwan. 

[f] Near Chemnitz, where it forms very confiderable veins, 
tt -has frequently fpccks of marcafite, cubic lead ores, and 
hlend : and the gold it contains is worth working ; there is 
likewife a ftriped Sinople, of various colours. Brun, 
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SECT. 109. (Ndte to Sed. 65.) 

Ohfe'rvations ' oti ^afpi'rs. ' " " ' " 

Jafper, when frefh brdten^ fo nearly refem^ 
bles a bole of the fame colour, that it can on'l\r 
be diftinguifhed by its hardnefs. In the pariui 
of Orfa, in the province of Dalafhe^ -there is a 
red bole found refemblin^ glands or kernels, in 
that kind of ' fandftoinre, from which grind- 
ftones are cut.; and fome miles diftant in the 
rocks of Serna, a red jafper of the fame colour 
and texture, as the above bole, is found in a 
much harder kind of fandftone. In other places 
jafper is found within fuch unftuous clefts as 
Colnifh clay, red chalk and other clays ufually 
have : and there are likewife fome jafpers 
which imbibe water. May it not then be fup- 
pofed, with fome probability, that jafper is an 
indurated bole, a reddle, or terre verte ? That 
jafper as well as thefe, has for its bafis clay and 
iron; though by reafon of its being, hardened, it 
becomes 'as difficult to extract thefe principles 
from it as to reduce a ffnall quantity of fcorified 
iron to its metallic form, when melted with a 
large quantity of (lag or glafs ? That the fame 
bole or clay, together with another fubftance, 
perhaps lime, enters into the mafs, which, af- 
ter .being diflblved by ;a menftruum not yet de- 
terminedj forms . iiiiit ? And that fo much of 

O 2 the 
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the bole as was fuperfluous, being feparated from 
the mafs, is found adhering to the furface, or 
in the fiffiires, &c. [g]. 

Thus 



[r] Jafpcr is infufible perfe^ with the blow-pipe: with 
^e mineral alkali it is only partially foluble, feparating 
itfelf with efferyefcencc, into fmall particles : but it 
melts with horax or microcofmic falt^ without any effervc* 
fcence* 

According to Bergman, in his Sclagraphla^ it is compofed 
of Siliceous earth united to an argill very f:ull of iron. The 
mineral acids have no adion upon jafper in a fhort time, but 
at the end of fome months it is found corroded, if immerfed 
in them. A fmall piece of green jafper having been treated 
with the vitriolic acid, gave fome cryftals of alum, and fome 
.martial vitriol, which demonflrates that argill and iron enter 
into its compofition. 

Mr. Daubenton mentions 15 varieties of jafper. i, The green^ 
trom Bohemia, Silcfia, Siberia, and the fhores ofthcCafpian 
fea. ThisfeemstobethePi?«;^«/«»7of Aldrovandus. a.The red^ 
or the dsafparo rojjo of the Italians, which is not fo common, 
nor in fuch great mafles as the green. 3. The yellow ^ from 
Ffeybcrg and Rochtliz : it is fometimes of a citron colour, 
and looics as if compofed of filky filaments. This is called the 
Silk jafper^ .4. Brown^ from Dalecarlia, in Finland and Swe- 
den. 5. The violet^ from Siberia. 6. The blacky from Swe- 
den, Saxony, and Finland : this is the Paragone antico of the 
Italians. 7. The bluijh grey^ which is very rare. 8. The 
mi/ky-whitey of which Pliny fpeaks : it is found in Dalecarlia. 
9. The variegated with green^ red^ and yellow clouds, 10. 
The Blood-Jione^ which is green with red fpecks, from Egypt, 
and was fuppofcd to flop the blood, 11. The Veined^ with 
various colours. When thcfe veins have the refemblance of 
.ktters, it is then called jofpe grammatiqucj by the French. 
Some of this kind are found near Rochelle, in France, and 
C2\\ed polygrammatiqueihy iht QMTXQxxz in thefe trifling acci- 
dental qualities. 12. That which has various coloured zone?- 
13. That called y&ri/^ by the Italians, which has its various 

colours 
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Thus one might imagine that jafper is ftill 
produced, and that the foft kinds might become 
harder by length of time ; but its particles can- 
not be fuppofed to approach nearer and nearer 
to one another during the hardening ; nor can 
it be imagined, that jafper (hould, by that 
means become of a finer texture. On the other 
hand, we know extremely well, and have the 
experience of it every where, that porphyry in 
the rock decays into a white cruft, whenever it 
is expofed to the air, although internally it re- 
mains very hard and bjack ; for inftance, at 
Klitten in Elfdalen in Sweden. From whence 
it may be fuppofed that water which wafhes off 
the mouldered particles, muft, by degrees, col- 
left them fomewhere ; and at length prefent us 
with them in the form of an earth, which, per- 
haps, we do not know again in that ftate. It 
may likewife be alked, wnether this earth will 
be duftile like clay, or rough to the touch like 
powder of bricks ? Perhaps Tripoli is produced 
in this manner. 



colours promifcuoufly, without any order. 14. When the 
jafper has a great number of colours together, it is then (very 
improperly) called univerjal^ 15, Finally, when the jafper i? 
found to contain fome portions of agatc^ it is then called 
agatifed jafper. The Editor^ chiefly from Mongez^ in his 
Notes to Bergman's Sciagraphia* 
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SECT. no. (66.) 

I 

Rhombic Quartz, Spalum Sclntillans. Felt-^, 
fpatum. (The Chinefe Petuntje) \h\ 

This has its name from its* figure [/], but 
feencis to be of the fame fubftance as the jafper, 
I have not however ranked them together, for 
want of true marks to diftinguifh the different 
forts of the flinty tribe from one another. 

This kind is found, 

1. Sparry, 
a. White, 

h. Reddilh brown. This occurs in the Swe^ 
di(h, and alfo the foreign granites. 

c. Pale yellow. 

d. Greenifh. 

This Jaft mentioned f'efembles very 
"much thefchorl orcockle-fpar, but is nei- 
ther fo eafy to melt in the fire, nor of fo 
regular a figure. 

2. Criftallifed, 



[A] This fpar gives fire with fteel, and melts in a violent heat. 
-~By means of acids, a large quantity of argillaceous and fi- 
liceous earths may be feparated from it ; alfo a fmaller pro- 
portion of magnelia, and a ftill fmaller of calcareous earth 
and iron, according to Mr. Bayen's analyfis. 

[/] The German word /^/<j/ligni{ies a ^^/<^, and likcwife a 
compartment^ ox regular furf ace 'Y\\\x% fdd-jpat vcit2Si% 2i fpar 
compofed of llttk compartments of rhombic or other figures, 
J. R. Forfter. 

A. In 
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A. In feparate or diftinft rhomboidal criftals, 
from the iron mine called Moffgrufvan, at Nor- 
bery in Weftmanland [^J, 



SECT. III. (Additional.) 

Labrador Stone. Spatum rut Hum verjicolor. 
It is but a few years ago (9 or 1 2) that this 
beautiful ftone began to be known in Europe : it 
is brought from the coaft of Labrador, where the 
Moravians, who have a colony among the 
Efkimaux, firft difcovered it. Its colour is com^ 
monly of a light or of a deep grey, and moftly 
of a blackifh grey : but when held in certain po- 
fitions to the light, difcovers different varieties of 



[^J This fpecies is very feldom found alone in form of veins, 
and ilill more rarely as conftituting the fubftance of whole 
mountains ; but is generally mixed either with quartz and 
mica, when it is called Granite, in S.wedifh Graberg ; or with 
jafper, having fome occalional concurring particles of quartz, 
cockle, and hornblende, in which cafe the compound is called 
porphyry. If the rhombic quartz and jafper were of the fame 
fpecies, that fort of porphyry, which is made up of thefe 
two bodies only, ought to be ranked among the jafpers, in- 
ilead of being placed with the Saxa, 

It is however obfervablc on old monuments, which are ex- 
pofcd to the open air, that though porphyry had decayed, and 
confequently loil its polifli, yet granite of the fame age, com- 
pofed for the moft part of rhombic quartz, has kept its luftre. 
This, however does not contradidl the poflibility of rhombic 
quartz being of the fame fubftance as the jafper ; the calcare- 
ous fpar, for inftancc, is found to bear the weather, and even 
fire, better than the limeftone. The Author. 

O 4 beauti- 
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beautiful fliining colours, as lazuly-blue^ gi"afs- 
green, apple-green, pea-green; and feldom.a 
citron-yellow^ fome have an intermediate qo-: 
lour betwixt red-copper and tomback-grey; be- 
fides other colours between grey and violet, 
Thefe colours are feen for the mpft part in 
fpots ; but fometimes in flripes, on the fame 
piece. 

Thefe ftones are found of an angular form, 
in pretty large pieces. Their fpecific gravity is 
51,755. Their fra<3:ure appears foliated: and 
the broken parts- are rhombpidal : they are femi- 
trqnfparent : and in other refpeds agree with 
the felt'fpar. 

The heft defcrlption of this ftone has been 
given by Mcffrs. Lelk and Brukman, I have 
leen at Geyer a piece of feldpar, which difplayed 
a g.reat variety of colours : but very pale. Werner. 



S.E C t. 112, (Additional.) 



White feltfpar. Terra SUlcea Mcigncjia Cs* 
Jerro rntime mixta. 

This ftone has been defcribed by Mr.Bayen: 
and it is found at aS/. Marie aux mines in Lqr- 
rain. 

It is of a white opake colour, fpotted with 
ochre on the out-fide. Its texture is foUd and 
opake, confining of fliining particles, which 
give it a fparry appearance. It is very hard, and 
ftrikcs fire with Heel : it is attacked by acids, 

and 
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and it appears by the analyfis that filiceous 
^arth compofes half its weight, magnefia and 
and iron compofe the other half. That from 
Alen9ori contains fome calcareous earth, and 
wore ironth^n any other of the kind. 



SECT. J 13. (Additional.) 



Obfervatwm on Felt Spar^ (from Kirwan!) 

This ftone, which is generally opake, is 
found of all colours, white, red, yellow, brown, 
green, violet, or viridefcent ; fometimes cryftal- 
lized in rhombic, cubic, or parallel ipipedal 
forms, and often amorphous. Its texture is 
clofe but lamelar and it breaks like fpar. Its 
fpecific gravity is from 2400 to 2600. Mr. 
Cerhard fays he found it even 3500, but it was 
then probably loaded with metallic particles. It 
is harder than fluors, but not fo hard as quartz. 

It melts per fe more quickly and perfeftly 
than fluors, into a whitifh giafs, and does not, 
like them, attack the crucibles. Borax and mi- 
crocofmic fait entirely diffolve it without efFer- 
vefcence, but it does not eafily enter into fixed 
alkalis. When criftallized it decrepitates in a 
moderate heat, otherwife not. 

It never conftitutes veins, or ftrata, but is ei- 
ther found in loqfe maffes, at moft two inches 
long, or mixed with fand or clay, or imbodied 
in other ilones, as granites, &c. 

One 
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One hundred parts of the white contain about 
67 of iiliceous earth, 14 of argillaceous, 1 1 of 
ponderous, and 8 of magnefia. 

Felt fpar is undoubtedly the ftone which the 
Saxons ufe as Petuntfe in their porcelain ma- 
nufaftories. 



SECT. 114. (69.) 
The Garnet kind : Herra Granatea. 

The matter compofing the fubftance of Gar^ 
hets^ and Schorls or cockles, except the fmall 
portion, which is metallic, does, in its indu- 
rated ftate, refemble the filiceous tribe, fo far as 
relates to external appearance and hardnefs: 
and therefore I would very willingly have fol- 
lowed the opinion commonly reecived, of con- 
lidering thefe two fubftances as arifing from one 
another ; if 1 had not been perfuaded to the 
contrary by the following qualities of the Gar- 
net [/]. 

[ /] The fubftances of this order are analogous to gems : 
fincc all thtfe are compofcd of xhti Jilldous^ calcareous^ and ar- 
gUlactous earths, with a greater or lefs proportion of iron. 
The opake and black garnets contain about 20 hundredths 
of iron : but the diaphanous ones only 2 hundredths of their 
weight, according to Bergman. The g.irnct?, properly fo 
called, contain a greater quantity of filiceous earth than the 
ihirlf, and both arc now juftly ranked with the >/iV^fl«5cartht, 
Edit. 

I. It 
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I . It Is more fufible, In proportion as it con- 
tains lefs naetallic matter : and Is more trans- 
parent or glafly In its texture : which is quite 
contrary to the fillceous kind. 
?• This is the reafon, perhaps, why the gar* 
, net, mixed with the fait of kelp, may, on a 
piece of charcoal, be converted to a glafs by 
the blow-pipe, which cannot be done with 
the flints : and, 

3. Why the moft tranfparent garnet m^y, 
without any addition, be brought to a black 
opake flag by the fame means. 

4. It is never, fo far as is hitherto known, 
found pure, or without fome mixture of me- 
tal, and efpecially iron ; which may be ex-* 
trafted by the common methods [/6 J. 

^. The garnet matter, during the criftalllza- 
tion, has either been formed In fmall de- 
tached quantities; or elfe has had the power 
of fliooting into crifl:als, though clofely con- 
fined in different fubflances : fince garnets are 
generally found difperfed in other folid fl:ones, 
and oftentimes in the harder ones, fuch as 
quartz and chert [/J. 

SECT. 



[A] The garnet is cafily melted with borax, or with the 
vegetable alcali. F, 

Its fpecific gravity is greater in general than that of pre- 
cious ^ones, viz. from 3600, . and even from 4400 to 
xooo. F.' 

Moft of the garnets ftrike fire with fteel. Brun, 

[i] It is certain that the metallic calces being mixed witK 
other earthy fubftances, make great alteration in refped to 

their 
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SECT. 115- (69.) 

I. Garnet, Granatus. 

Which is a heavy and hard kind of ftone, 
criftallizing in form of polygonal balls, and 
is moftly of a red, or reddifti brown colour. 
J^. Granet ixiixed with iron, Granatm mar" 
italls. 

1. Coarfe grained garnet-ftones, without any 
particular figure. Granatus particulis granu* 
latisy jigura indeterrritnata : in Swedifh called 
Granat'berg : in German Granatjtein. 
a. Redifh brown garnet, from the mine called 
• Granate-lkierpningen, atNyaKopparberg, 

in Weftmanland. 

■ . I ■ ■ 

their fufibility ; and we know from experience, that the prc- 
fence of iron, particularly in the argillaceous, and in the mU 
caceoiis kinds, renders them fiifible j however, though there 
may be good reafons for cdnfidering the garnet as a quartz 
imprf gnatcd with iron j yet as quartz is not fo eafily fubdued 
by any addition of iron, of which the Swedifii Totftein^ a 
martial ore, commonly mixed with quartz, is an inftancc ; 
and as even the fpecies of quartz naturally mixed with that 
metal, are far lefs eafily fufible than the garnet ; it will, per- 
haps be better to call the garnet a flone of a different order, 
pntil by fufticient experiments we may have reafon to reduce 
the number of the enrths. Though if we Ihould ever arrive 
at an exadt method of claffing them in this refpedt, perhaps the 
ceconomical ufe of thefe bodies will rather require fuch a dif- 
tribution of them as fhall more regard their prefent exiftcncc, 
than that which they have been originally derived from. 

The garnet earth, fo far as I know, is not yet found, but 
in an indurated Hate ; and, as fuch, it is divided into the gar- 
net, and into fhirl or cockle, and that in regard to the figure 
of their criftals, more than any thing elfe, though their co- 
lour has alfo had fome fliare in this diviiion. I have here fol- 
lowed cuflom, which, perhaps, may have fome reafon, how- 
ever ill founded it be% The Author. 

^ b, V^hitifti 
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L Whitifli yellow, from Torrakeberget, m 
the parifti of Gorborn, in Wermeland. 

Cm Pale yellow, from Sikfioberget, and Weftcr 
Silfverberget, in Kopparbergflan in Swe- 
den [>i]. 



SECT. 116. {e<)^j 



2, Criftallized. Granaius Cryftalltzatus. 

a. Tranfparent, Granatus Gemma. See SeU^ 
84, where a new article has been added on 
this gem. 

b. Reddifh yellow tranfparent, the jacinth, 
or hyacinth. Hyacinthus gemma [/] : from 
Greenland, and Bergens Stift, in Nor- 
way. See Se£i. 82. 

c. Red femi-tranfparent, and cracked, from 
Engfo, at the Lake Malaren, in Weftmau- 
land. 

d* Redifli brown, from Kalmora andStripas, 

at Norberg, in Weftmauland. 
,e. Green, from Eibenftock in Saxony ; and 
Gellebeck in Norway. 



[k"] Garnets, though fmall, are often found in micaceouf 
ftones in England ; but extremely good garnets are found ia 
great plenty aifo in Ijke ftones in Scotland. D* C. 

Near Zoeblitz, in Saxony, a number of garnets flick in a 
fcrpentinc rock, which baffets to the day. Brun. 

[/] I am not certain whether the Oriental jacinfh, and that 
from Siberia are of the fame kind: but this garnet from 
Greenland is fold by the jevrellers as a hyacinth, jluthor. 
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Jl Yellowifh green, from Gellebeck. 

g. Black, from Swappawari, in Lapland [m]. 

SECT. 117. - (70.) 

B. Garnet mixed with iron and tin, Granatus 
crocis Martis ef yovis mixfus. 

1. Coarfe grained, without any particular 
figure, Granatus partictilis gramdatis Ji^ 
gura indeterminaia. 

a. Blackifli brown, from Moren, at Wef- 
tanfors, in Weftmanland. 

2. Cryftallifed, 

a. Blackifli brown y from Moren. 

b. Light green or white, from Gokum, 
at Dannemora, in the province of Up- 
land. 

The Bergs-radets, or minemafters, 
Mr. Brandt and Mr. Rinman have 
publlftied fome experiments on this 
kind of garnet, in the Memoirs of the 
Royal Academy of Sciences at Stock- 
holm. 

---IT-. - __ _ _ - 

[w] The criftallization of garnets are {o far different from 
one another, that fome have a greater and fome a lefs num- 
ber of facets, or fides : but this has no relation or depen- 
dancc on their conlaintd metals, their colour, or their tranf- 
parency. Wherefore, in ordef fb avoid a prolixity, which is 
unnecelfary, 1 have omitted fuch varieties ; and only obferved 
that fhey are round ov Jphttical^ wiih facets. Befides, there 
u not yet difcovered any figure amongft them, which is abfo- 
lutely particular and remarkable : for the granatus dodecaearos 
tx rhmhU of Linneus, is difperfcd every where in the rocks 
at Ko«ig(bcrg in Norway, ihe Author. 

. ,3 SECT. 
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SECT. ii8. (71.) 



C. Garnet mixed with iron and lead, Granot- 

ius calcibus Martis et Batumi mixtm* 
I . Cryftallifed. 

a. A reddifti brown, from Arfet, in the pa- 
rifti of Foderyd, in the province of Smo- 
land. 

This was difcovered, and accurately ex- 
amined by the Bergs- radet Mr. Von 
Swab. 



SECT. 92. (119. (72.) 



Cockle or Shirl, {Schoerlus oi Bergman). La- 
pis Corneus Cryjlallifatus Wallerii. 
Stannum Crijlallis Columnaribus nigris. Lin- 

naei («). 
It is a heavy and hard kind of ftone, which 
ihoots into criftals of a.prifmatic figure, and 
whofe chief colours are black or green. 



[a] According to Sir Tobern Bergmnn, (hirls or fchocrls 
ought not to be confounded with bafaltes. This laft name 
does not fit the fubftances, the author defcribes in this and 
the three following feftions. Edit.^ 

2. Irs 



2. Its fpecific gravity is the fame as the gar- 
nets, viz. between 3000 and 3400, though 
always proportional to their different foli- 
dityM. 

ji* Cockle or flilrlf^], nnixed with iron, 
fShoerlus marttalis.J 

I. Coarfe, without any deterniined figure, 
pariicuHs falpahiltbus Jigtira indeterminata. 
a. Green, found in moft of the Swedifh iron 
mines. 
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[0] 3, It cracks in the fire : and, 

4* Is very difficult to be iiifed : neither the tnicrocofinic fait 
nor the mineral alkali can effect its fufion. 

5. It is not totally foluble in aqua for lis. 

6. Bnt whatever is dilFoIved, may be reduced into a jelly, 
by the addicion of an alkali. 

7. It is a compound of a filiceous earth, argill, calcareous 
earth and iron : this laft is found in a greater quantity 
when the ccckle is cpake than when it is tranfparent. F, 

8. Some lliirls contain 55 parts of filiceous earth : 39 of 
argillaceous, and 6 of pure calcareous earth ; hut fome 
contain 12 or 20 parts of magnefian earth, &c. Berg* See 
the Tabic after i^e^i. 72. N' I 2 and 13. 

' p ] The name Cockle for thcfe fubllances is an old Cor- 
nifh mineral name ; bat it is alfo given fometimes to other 
very different matters. 

The name of fliirl is now adopted in Englifli, from the 
German mineral term. We have not in England any great 
quantity of fpecies of cockles ; the chief are found in the tin 
mines in Cornwall, and 1 have feen fome fltic ctiftallized kinds 
from Scotland. D. C. 

The Englifh mineral name of C^ /, has been ufed by fome 
authors as iynonymous with cockles, and thefe are even con- 
founded together at the mines ; but the Call^ definitely fpeak- 
ing, is the I'ubilance called Wolfram^ by the Germans, &c« 
D. C- 
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SpECT. 120. (73.) 

a* Sparry, Scherlus Spatofus\(i\ 
a. Deep green, (the mother of emeralds) 

from Egypt M- 
6. Pale greeti^ from Wefterfilfverberget and 
Hagge, at Norberke^ Linbaftmoren, at 
Grangierde, iti the province of Weftman'* 
land, &c. 
c. White, from Silf*udden, at Wefterfilf- 
verberget, Pargas in Finland, the lime- 
rocks at Lillkyrkie, in the province of 
Nerike, &c. [j]» 
This occurs very frequently in the fcaly lime- 
fiones, and the colour of the fparry fchoerl 
changes from deep green to white, in propor- 
tion as it contains more or lefs of iron. 



SECT. 121. (74*) 

3. Fibrous^ Schoertus particulis Jibrojis \ ftriatecj 
cockle, or fliirl : it refembles fibres or threads 
of glafs. 

iti III ■ I ■■ I I iiii m fc M iii .iiii I II I I I ■ * II ' i I I ■ ■. I I - ■ ■. 

[g] Its ipeciiic charader is, that it always breaks in a cu- 
bic or in a rhomboid al form. Fabr. 

[r] The Plafma, or mother of emeralds of authors, is a fine 
]>ellucid true fhirl, or cockle, as it has been faid in Sed. 8 1 • 
pag« 147. Editor. 

£j] dn Brown, from Weft morl and. 

€• Black, from Kailmora in Norberg. Fabr. 

Vol. I, P A.Oi 
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A. Of parallel ihrt%^ fchoerlus fibrh parallclh\t\ 

a. Black, from Guftavfberget, in the pro- 
vince of Jemtland, the ifland of Uto, ia 
the lake Malaren, &c. 

h. Green, in moft of the Ssvedifh iroa mines. 

c. White, from Wefterlilfverbergct, in the 
province of Weftmanland, Lillkyrkie in 
Nerikc, and Pargas in Finland* 
B* Of concentrated fibres, Schoerlus Jibris con^ 

centratis\ ftarred cockle or ihirl, from its. 

fibres being laid ftellarwife* 

a. Blackifti green, from Salberg, in Weft- 
manland, where, being found together 
with a fteel grained lead ore, the whole is 
called gran-ris-malmy or pine- ore, from its 
refemblance to the branches of that tree^ 
This kind of metal is alfo fo^nd at Uto, ia 
Malarcn. 

b. Light green from Kerrbo, at Skinfkatte- 
berg in Weftmanland. 



[tl To this fj>ccies of cockle, orfhirl, belong moil of thofc 
fubflances called tmperfe£l ojhejli ; and as the cockle per fed ly 
refembles a flag from an iron furnace, both in regard to its 
metallic contents, and its glafly texture, it is no wonder that 
it is not foft enough to be taken for an albeHus, It ha$ how* 
ever, only for the fake of its flruclurc, been ranked among 
the albefli ; and it is furprizing, that the fibrous gypfum, from 
Andranim, in the province of Skone, has cfcaped being oi\ 
the fan)e account confounded with them. The flriatcd cockle, 
or fliirl, compared to the afbelli, is of a fhining and angular 
furface, (though this fometimes requires the aid of the mag- 
nifying-glafs to be difcovered) alw^s fomewhat tranfpnrent, 
and is pieity eafily brought to a glafs with the blow^pipc^ 
without being confumed, as the pure albefti fetm to be. (See 
Asbcili, Sea. 67). The Author. 

c. White 
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r. White, at Lillkyrkie in Nerike, Wefter- 
filfverbergct in Weftmanland, and Pargas 
ill Finland. 



SEC T. 122. (75.) 

Criftallized cockle, or (hirl, fcboerlus cryftaU 
llfatus. 

a. Black, from France, Yxfio at Nya Kop- 
. p^rberg, in the province of Weftman- 
land, Umea in Lapland, Ofterbottii in 
Sweden. 

b. Deep green from Salberg in Weftman- 
land, 

c. Light green, from Enighets*grufvan, at 
at Norberg in Weftmanland. 

//. Reddifli brown, from Sorwik, at Gr^ngie 
jn Weftmanland, and Glanftiammar, \\\ 
the province of Nerike [«]. 

The Tauffftein, from Bafil[.v], is of this co- 
lour, and confifts of two hexagonal criftals 

of 
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[«] The bar-fhocrl, or Stangen Jhoerl of the Germans 
was lately found in the Carpathian mountains, by M. Fich- 
tcl, embodied in lime-ftone and cryftallifed in prifms. It 
ilightly effervefces with acids: and contains 61,6 oi Jiiex : 
iifio^calx: 6^6 of argil : ^ oi magnefia :^ 1,6 oi iron: and 
3, of water. Kirvvan. 

[i;r] It is found, though very rarely, near Bafil, a known 
town of Switzerland. 

JV. B, Mountain criftal is fomefimcs found in the form of 
a Crofs : fo that this figure is not peculiar to the (hirl kind* 

P 2 Werner^ 
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of cockle • grown together In form of a 
crofs : this the Roman Catholics wear as 
an amulet, and is called in Latin, Lapis^ 
crucijierj or the crols ftone [jy]'. 

SECT. 123. (76.) 

Obftrvations on the Granet and Schorl or Cockle 

kind. 

When this kind contains fo much of iron as 
renders it profitable to be worked, it is conft- 
dered as a good iron ore, and no notice is takeit 

y > . II II. .11 ■ 11 . 1 . I I I ■ I ■ ■! » III . ' ' ' ■ 

WtYfitr* Some of this form are found m Germany^ mentioned 
by Bergman, {^de form Cryfta'L p, 7,) which have the ap» 
pearance of Calcareous, though in reality they belong to the 
iiliceous kind. Ed, 

The reddifh broTi'n prifmatic fliirl from Motmt Vefuvius, 
cbntains 48 percent. o^.Jtlex : 40 of argilla : 5 of calx : 1 of 
magnrjia : and 5 of iron. But other forts of fhirl have af- 
forded 50 per cent, ofjiliceous earth : 50 of argillaceous : i oir 
2 of mognejian earth: and 18 or 20 of iron. BcFgnwA. 

The white fort probably contain Icfs iron. 

But all Ihirls become reddifh by calcination. Kirwart, 

f jf] It is not impoflible, that there may be fome kinds of 
cockles, or flnrls, which, bcfides iron, alfo contain tin or 
lead, as the garnets : but I am not quite convinced of it ; 
though I hive been told, that lead has been melted out of a 
cockle, from Rodbeck's-Eng at Umea, in Lapland ; and it 
feems likewife very probable that the cockles which arc found 
in tlie Englifli tm mines, may contain fome tin. There are 
fome criftals of cockle found, which are fufible in a grtfater 
degree than any fort of ftone whatfoever : theic arc always of 
a glaify texture, and femi-tranfparent. 

The figure of the cockle crillal is uncertain, but always 
prifmatical : the cockle from Yxfio, at Nya Kopparberg, is 
quadrangular ; the French kind has nine fides, or planes ; 
and the TaufFstein is hexagonal, ^be Author, 

of 
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of its natural charafVerj in the fame manner a^' 
is done with clays and jafpers that contain iron ; 
for the richnefs of metal in thefe rifes in a gra- 
dual progreflion, till they acquire the appear- 
ance of IrcHi itfelf. Thus a kind of garnet is 
melted in a furnace, not far from Eibenftock, 
in Saxony : and the fame fpecies is found, and' 
might alfo be employed, at Moren, in Well- 
mauland. Jafpers are for this purpofe melted 
in Hungary, and clays in England, - -But as the 
greateft part of the garnet kind contains fo lit- 
tle iron as to yield only between fix and twelve 
per cent, which is too poor to be worked any 
where in the world as a profitable iron ore, the 
reft and the greateft part being a mere earth, if 
muft in a natural hiftpry be confidered and 
ranked amoiig the earths [%]. 

The tin grains (hould have obtained a place in' 
this order, i. If 1 had known any of them to' 
contain tin in fo fmall a portion as five per cent.^ 
as this quantity of tin is the moft that eVer caii 
be obtained from the garnets; 2. If it was" 
proved that a calx of iron always was mixed^ 
with it, as in the garnet; and, 3, If I did not* 
believe that th-e tin calx might by itfelf take i' 
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£2] When aay of the garnet kind is to be tried for its con- 
taining nietal, the iron ought to be a>elted out of it by the 
eommon procefs ; and if the garaet, at the fame time, con- 
tains both tin and lead, thefe two metais are likevvife included 
in the iron : however, they may be extracted out of the iron, 
by expoiing it to a heat augmcatcd by degrees, becaufe then 
the tin and lead fweat out in form of drops, almofl pure, 
though always fomewhat mixed with iron. Thf Author. 

P 3 fpherical 
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Ipherlcal polygonal figure, at its induration^ ^s" 
well as the garnet. The white tin grains, out 
of which no tin, but only iron is to be got, 
might with /more reafon be placed here, if it 
was not fo exceffively refractory in the fire, and 
if it did not, at laft, melted either by itfelf, or 
with borax, give a clear and colourlefs glafs, 
contrary to what the garnet does, which differ- 
ence arifes from the different fufibility of thefe 
two fubftances* 

The garnet and cockle are not yet known to 
me in form of an earth or clay, taken in the 
common idea we have of thpfe bodies. It ia 
true, that there is a bole found at Swappawari, 
in Lapland, which has the fame figure as the 
garnet ; and the hornblende of the author, which 
IS fbmewhat harder than this bole, has often, 
the appeamnce of a cockle* We cannot, how- 
ever, do more than problernatically fuppofe 
them to be the neareft related to the garnet 
kind, as we have not yet difcovered a method 
how to feparate earths from the contained me*. 
tals, without deftroying their natural form, and 
efpecially from iron, when it is fo ftrpngly 
Tjnited with them, as if it had a part in their 
formation itfelf. 



SECT. 
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S E C T^ 114. (Additional from Kirwan.) 



Rowly Rag. 

This ftone is of a'dulky or dark grey colour, 
with numerous minute fiiining criftals. 

Its texture is granular : by expofure to the 
air it acquires an ochry cruft. 

Its fpecific gravity is 2748. 

Heated in an open fire it becomes magnetic. 

In ftrong heat it ratlts per fe ^ but with more 
difficulty than bafaltes. 

According to Dr. Withering's analyfis, lOQ 
parts of it contain 47,5 oi Jiliceom earth, 32,5 
of argil, and 20 of iron. 



SECT. 125. (Additional from Kinvan.) 



Siliceous muriatic fpar. 

This ftone is of a hard, folid, and fparry tex- 
ture : of a grey, ochry, dull colour, but inter*- 
nally bright. 

It gives fire with fleel. Yet 

It efiervefces with acids. 

P 4 I» 
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In a ftrong heat It grows brown ; but at laft 
It melts perfe^ 

J CO parts of this ftone contain 50 o/i Jilexi 
the remainder is. roilcj tna^nejKi aijcj iron \ bvt 
in what proportion is not mentioned. See jour^ 
nal de Phyfigue^ Supplement, vol 13, p. ^16, 



*> 
•* 



S E C "T, 126. (Additional from Klrwan.) 

Turiy Stone. (Cos Turcica.) 

This ftone is of a dull white colour, and of- 
ten of an uneven colour, fome parts appearing 
more compact than others, fo that it is in fbme 
meafure ftiattery. It is ufed as awhetftone; 
and thofe of the fineft grain are the beft honeS 
for the mofl: delicate cutting tools, and even for 
razorSy lancets^ &c. 

Its fpecific gravity is 2598, 

It gives fire with fteel, yet 

Effervefces with acids. 

Mr. Klrwan found that 100 parts of it con* 
tains 25 of mild calcareous earth, and no iron^ 

There probably are two forts of ftonea 
known by this name, as Mr. Wallerius affirms 
that, which he defcripes, neither to give fire 
with fteel, nor eflTervefife with acids [^^l. 

\ : : J-. r-r: . 

\a'\ Workmen affirm that this ftone hardens, with oil; bi^t 
t^ift is ^ circuinftaQCQ ttiat I i^v^r cpuld obferve. Editor^ 
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S E C T. 127. (Additional from Kirwari.) 

Ragg Stone. 

The colour of this ftone is grey. It's texture 
is obfcurely laminar, or rather fibrous, but the 
laminae or fibres confift of a congeries of grains 
of a quartzy appearance, coarfe and rough. 

Its fpeclfic gravity is 2729. 

It effervefces with acids, and 

Gives fire vfixh fteel. 

Mr. Kir wan found it to contain a portion of 
mild calcareous earth, and a fmall proportion-of 
iron. 

It is ufed as a whet-ftone for coarfe cutting 
tools. . 

The Jilt ceous grit^ cos arenarius, and other com^ 
pounds of the Jiliceous earthy &c. will be found ifi 
the Appendix, at the end of this Mineralogy. 

SECT. 128. (fiy.) 
Obfervations on the Siliceous Order. 

The oeconomical ufes of this Order are not 
>fb manifold as thofe of the calcareous and ar- 
gillaceous clafles; however, moral refiedtions 
laid afide, it will be necelTary briefly to men- 
tion, how far this order isconfidered and em- 
ployed in common life [^J. 

The 



[^] This y like the other primitive eatths, is feldom found 
piire, as hare been mentioaed, (Note / to S^ 88J» And of 

courfe 
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V 
1 

The Europeans have no farther trouble with 
the preaous ftohes than either to cut them 
from their natural or tough figure, or to alter 
them, when they have been badly cut in the 
Eaft Indie's : in which latter tircumftances' they 
are called Labora : and it may be obferved, that 

for 



courfe it will be very proper to give here the method of' pu- 
rifying this earth, as it is only in this date of purity that we 
can reafon about its peculiar properties. The following i» the 
pi^occfs given by jfrofcflbr Bergman for this puiTpofe. Reduce 
dear quartz cry /la Is into powder : melt it with ^ur timies thte 
weight of Jixed alkoli : diffolve the whole in water : precipi- 
tate it by a large quantity of Arong acid : waft carefully, and 
dry the precipitate. 

The acid muil be ufed in a fupcrfluous quantity, that any 
ether earths there contained may be diifolved. 

The fpecific gravity of thi« earth fo purified, is 1975. The 
particles, when firfl precipitated, occupy, in water, at Jeaft 
twelve fimes the fpace they do when dried. So that, when 
fufficier^tly fine, they remain fufpended therein : Nay, when 
vehemeiitly heated in a clofe veflel, as in the Papin*s dlgefter^ 
they may be diifolved; as it will appear by the phenomenon 
obferved at Geyfer in Iceland, of which mention will be made 
hereafter at Note [y*], fag, 223, 

No acid, ejccept that ol xht /parry flu or ^ mentioned Se6^ 22, 
has any adion upon this earth. Fixed alkalis unite with it ia 
the humid way : but in the dry way^ tbey feize it with great 
vehemence, and convert twice their weight of it into a per- 
manent tranfparent glafs* iSuch is its affinity to alkalies, that 
it imparts to clay, which is always loaded with this .kind of 
earth, the power of feparil^ng the alkaline bafes from the acid 
of nitre and common fait. 

When filiceous earth is quite pure, it is refraftory in- the 
fire : but* although it is not found altogether fimple, yet, in 
mineralogy, it mufl be confidered as primitive, until decifivc 
experiments fhew us from which of the preceding or following 
tartb8 it it derived. The Editor ^frwn Bergman's Sciagraphia. 

It 
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for cutting the ruby, fpxncll, ballas, and chry- 
iblite, the oil of olive is required inftead of any 
other liquid, to be mixed with thd diamond 
powder, in the fame manner as for cutting the 
diamond itfelf [r]. 

If 
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It feems that a further knowledge on this fubje^ may be 
obtained, if a fet of proper experiments was inftituted on the 
earth that is precipitated from the liquor Jilicum. This hat 
not yet been purfued by any one th^t We know* But the rc- 
fults which arc reported in the French abridgmentofG. New- 
man's chemical works, by the late Mr. Roux (printed in 4to, 
1781, pag, 46,) feem to indicate that Jtliccous earth is a com- 
pound : as it is aflerted there, that half an ounce of v;trioltc^> 
acid has diflblved 20 grs, of this earthy precipitated from, 
the li(jt40r JtlUum. The fame quantity of nitrous acid only, 
diflblved 16 gr. : the fame of muri^itic acid diiTolved i^gr. : as. 
much of Qfina regia diiTolved the like quantity : and the fame 
of diflilled vinegar diflblved only two gr* And that each of thefcr 
folutions were differently coloured, viz. that made by.the vi-' 
triolic acid, was veddijh ; that by the nitrous acid vt^s yeltim: \ 
that by the marine acid was only of a yellowijh colour : th^rt' 
by the aqua regia was of a i\xM yellow like gold: and that by 
the diftilled vinegar did not change to any colour. But it 
is not faid what was the proportion of each folution, an ob« 
jeft whi^h could be eafily obtained by attempting the preci- 
pitation of each, with fubftances of a flronger affinity to each 
acid, and by a proper evaporation and cryftallizj^tion of their 
refpc£live relidues. The Editor ^ f^^^ Mongcz. 

[c] This article, in the firfl Englifh edition runs fo. And 
it may he. olferved^ that for cutting the ruby^ Jpi^^Ht ba!afs 
ffnd chryfolite^ the oil of vitriol Is required^ in/i,ad of any other 
liquid^ to be mixed with the diamond powder. This certainly 
feems to be a milbake of the ptinter or of the editor^ as it is 
well known that no oil of vitriol is, nor can be, employed by 
the lapidaries for cutting thefe hard ftones with metallic 
wheels, without corroding their tools in a ftiort time, as well 
as producing xnaoy other obvious and infufferable ioconve* 
nieQciis. I have 
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If the petty princes in thofe parts of the In- 
dies, where precious ftones are found, have no 
•ther power nor riches proportionable to the 
value of thefe gems, the reafon of it is as obvi- 
ous as of the general weaknefs of thofe coun- 
tries where gold and filver abound, viz. becaufe 
the inhabitants, placing a falfe confidence in the 
high value of their pofleffions, neglciSl ufeful 
manufactures and trade, which by degrees pro- 
duces a general idlenefs and ignorance through 
the whole country. 

On the other hand, perhaps, fome coun- 
tries might fafely improve thdr revenues by 
fuch traffic. In Saxony, for example, there 
might probably be other gems found, befides 
aqua-marines and topazes ; or even a greater 
trade carried on with thefe than at prefent, 
without danger of bad confequences ; efpecially 
under the direftion of a careful and prudent go- 
vernment. 

The half-precious ftones, fo called, or gems 
of lefs value, as the common opal, the onyx^ 
the chalcedony, the cornelian, and the coloured 
and colourlefs rock criftals, have been employed 
for ornaments, and oecomical utenfils, in which 
the price of the workmanlhip greatly exceeds 
the intrinfic value of the ftones. The antients 
lifed to engrave concave and convex figures ou 
them, which now-a-days are very highly va- 

I havefecn how lapidaries cut diamonds : I have procured all 
the infcrnaation I could : and I have read the article Lapidary^ 
both in the Engdjh Cyclopedia^ and in Jaubert's Di^ionary of 
yjrts : But I do not find the leail intimation concerning the 
ufc of oil of vitriol in this operation. Edit* 

lued, 
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lued, but often with lefs reafon than modem 
performances of the fame kind, Thefe ftones are 
worked by means of emery on plates and tools o£ 
lead, copper, and tin ; of with other inftru* 
ments : but the common work on agates is per- 
formed at Oberftein, with grind-fk)nes at a very 
cheap rate. Wheli once fuch a manufe£koFy is 
cftabliftied in a country, it is neceflary to keep 
it up with much induftry and prudence, if we 
would wifti it to furmount the caprice of fa* 
ihions ; fince howmuch foever the natural beau* 
ty of thefe ftones feems to plead for their pre* 
eminence, they will at fome periods unavoid* 
ably fink in the cfteem of mankind : but they 
will likewife often recover, and be reftored to 
their former value. 

The grindftones at Oberftein are of a red co- 
lour, and of fuch particular texture, that they 
neither become fmooth, nor are they of too 
loofe a compofition. 

Moft part of the flinty tribe is employed for 
making glafs, as the quartz, the flints, the peb- 
bles, and the quartzofe fands[^]. The quartz, 
however, is the beft : and if uled in due pro- 



[d] None of the filiceous ftones are found cryftallized in ca-. 
Yities, and if there are cryflalHzations, they confift of minute 
quartz cryftals. Common flints fome times contain impref* 
lions of marine productions, the hollows being often filled 
^with them. This fpecies is generated in the clefts of chalk - 
hills, as quartz is in the Saxum or rock-ftone. The chal- 
cedony •like agate, on the Italian Alps, have penetrated fome 
ihells, and filled their windings or thaiami. Agates in wood, 
corneliaas in fliells, and flints in corals, have been mentioncd^ 
li}y the author, Sc6t. 282 of the Appendix. Brun. 

portion 
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portion with^ refpeft to the alkali, there is na 
danger of the glafs being eafiljr attacked by the 
acids ; as has lometimes happened with glafs 
made of other fubftances ; of which we. had an 
•inftance of bottles filled with Rhenifh and Mo- 
fellc wines, during the time of a voyage to 
China [/j. 



[y] The filiceoiis earth, is it a fimplc fubftance or a com-' 
pound one ? And, in general, arc all earths true ^ejejmentary 
iubftanccs, or are they farmed from other elements?' 
"We have already mentioned th« erroneous opinion of the fili* 
ccous earth being produced, in certain drcumfiances, by the 
intimate combination of the fparry-acid with water (Note ^ 
to Se£t. 26) : and as to the metallic ^artbs, it is certain that 
the calx of arfenic is a compound of ao acid with phTogiflon 5 
but we know not as yet with certainty, whether other earths^ 
gre in the fame cafe. Thus a few fadls, however, may in-- 
duce us to fufpedt, as the great Bergman does, that pcrhapff 
all other metallic earths are but fo many compounds fro n* 
acids and phlogifton ; and that the other earths are but the 
refult of difftf rent combinations in which the acids and phlo- 
gifton are the chief ingredients. 

Our knowledge does not yet extend to the determining how 
Tiard cryiials are formed, though it is -certain that they mufi: 
liave been at fome period of their formation in a foft ftatr^ 
iince fome are found to include water in their cavities, as has 
already been obferved. Profeflbr Bergman obtained thirteen 
regular formed cryftals, by fuffering the powder of quartz to- 
\. remain in a veflel with the fluor acid for two years. Thefe 
cryilals were about the fize of fmall peas, and were not fo hard-, 
as quartz, [See Opufc, de terra Jilicea^ ?• 33') Mr. Achard, 
in a letter dated the 6th of April, 1 7jr8, fent me two cryftals,. 
one of the fparry kind, and the other as hard and tranfparent 
as rock cryftal. The firft he procured by means of calcareouB- 
earth, and the latter from the earth of alum, both diffolved in 
water impregnated with fixed air, the water filtrating very fiowly 
through a porous bottom of baked clay. The defcription of 
' 7 'this 
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In the rmeltiog of coj)per ores, quartz is .ufed^ 
to render the flag glafly, or to vitrify the iron ; 

quartz 



this apparatus invented by Mr. Achard, may be ieen in the 
youmai de Phy/ti^ue for Janmtyy 1778. I flievved thefe cry- 
flals to theAlTemblyof the Royal Academy at Paris ia.thefame 
year, and I ftill keep them by me, together with the letter ia 
which they were inclofed. The procefs has bcen^fincc at- 
tempted by myfelf, a? well as by niany' others, though without 
the dcfired cfFedt. This mud be attributed to fome unheeded 
circumftance that efcaped the author, as I have not yet heard' 
that he has been himfelf able I0 fucceed a fecond time. Edit. 

But although the attempts to repeat the formation of hard 
cryflals by the method of Mr. Achard have been unfuccefsfui till 
this day, we cannot doubt of the folubility of iiiiceous eartb 
in very hot water, as there is a very remarkable phsenomenon of 
the kind which deferves to be noticed : and the more fo, as we 
fliould be intirely ignorant what would be the event, had not 
Nature herfelf fpontaneouily affifledour ignorance and floch, 
in the inv^Aigation of her powers. 

At Geyfir its Iceland there fpouts up a hot water, which, 
upon cooling, depcAts^//wo«j earth : and of this very matter 
a flinty baifin or crater has been formed by itfelf, having 59 
itet in diameter. This fpout is of a ftupendous bulk, as the 
opening through which it gufhes out at various intervals has 
19 feet in diameter: and fometimes it was obferved by Dr. 
Van Troil to reach the height of 92 feet, though feveral af- 
firm it has fpouted to the hight of fixty fathoms. The heat of 
the water during its explofion cannot be afcertained ; but after 
it has been thrown through a ftratum of air 90 feet thick, it 
rifes ftill the thermometer to 212 degrees of Fahrenheit, which 
is ftill the utmoft heat that water can hold in the open air. It 
is obvious therefore that filiceous 'earth may he difTolved in 
water, when it has a far greater degree of heat than that with 
which it boils. Perhaps fuch experiment may ftill fuccecd by 
employing a good Papin's digefter : but I do not know that any 
fuch trial was ever executed with fuccefs. See the account of 
this phenomenon in Van Troil's Letters on Iceland^ pag. 25^^ 
and in Profeflbr Bergman's treatife de Tefra Siiicea, Edit. 

' • ' This 
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(quartz, being more ufeful than any other ftone 
to prevent the calcination of the metal. 

The quartzofe fand which conftitutes part of 
many ftones, and is alfo ufed in making cru- 
cibles, and fuch veflels, contributes moft of all 
to their power of refifting fire* 

It appears likewife probable that the quartz- 
ofe matter makes the grind and whetftone fit 
for their intended purpofes[^]# 



n<i I ■! a^l til 



[jf ] This fecms to be the mofl proper place to infert the Table? 
Sn which Mr. Quift has fhewn the comparative hardaefs of va- 
rious fubftances, as thofe belongirvg to the filicioUs earths are 
more numerous on account of this property than thofe of the 
other kinds of earths. Mr. Quift determined the hardnefs of 
thefe fubflancesy by obferving the order in which they were 
able to cut and make an imprefSon on each other ; the firft 
are able to cut or fcratch the fucceeding ; but not vice verfam 
He added, the fpeciHc gravity of almoft all the fpecimem her 
tifed. The jirji column (hews the hardnefs : and the fecond 
th&w fpecific gravity. The laft four fpecies were added by 
Mr. Kirwan, after his own obfervation : and the fpecific gra- 
vities marked vyith a ^ were added by the Editor, chiefly fvoiaot 
ProfciTor Bergman. The Edit. 
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TABLE of the comparative hardaefs of irariout 

mineral fubftances. 
Names. Degree ofhardne/s. Specific gravttjl^ 

Diamond from Ormus —-20 •— 3»7 * 

Pink diamond ^— 19 — . 3^ 

Bluifh diamond .-^ . . ' ; 19 •-. ; ' 3,) 

Yellowifli diamond —• 19 •— • 3,3 

Cubic diamond 18 — • 3,* 

Ruby ■ 17 — ^ 4i2 

Pale Ruby from Brazil --16 — • 3,5 

Ruby Sptnell — 13 >— ► • 3^4 

Deep blue Sapphire — * x6 ♦ .-^ - -j^g. 
Ditto paler ■ 17 — 3>8 

Topaz ■■ 15 — 4,z 

Whitiih ditto . — ^4 . . .. -^-^ 3,5 

Bohemian ditto *«• zi •-« 2,8 

Emerald —• 12 — , 2^8 

Garnet ■ i^ — • . 4,4 

Agate — . 12* — 2,6 

Onyx — xa — j,6 

Sardonyx — * Ji — . " 2,6 

Occid. Amethyft — 11 — 2^j 

Cryftal' ^-i — * 11 ^ ~- 2,6 

Carnelian ^— 21 — i,/ 

Greed Jafper — . n — , 2,7 

Reddifli yellow ditto -^ 9 *-* 2,6 

Schoerl — — 20 — 3>6 * 

Tourmaline — JO * •— 3,0 

Qiiartz ■ 10 — * 3,7 

Opal ■ xo . . — ^. a,6 

Chryfolite ■ '^ ■' 10 — '3,7 

Zeolyte — 8 —•2,1 

Fluor 7 — 3,5* 

Calcareous Spar — 6 — 2,7* 

Gypfqm .— , -^ 5 .^ 2,3* 

Chalk 3 — a»7 * 

N. B. I. Artificial gems are ealily diflinguUhed from th« 
natural, by their foftnefs, fufibility, folubility in acids, and 
in many cafes by their fpecific gravity* 

2* Stones whofe hardaefs does not exceed 11, ma/ b^ 
fcratcbed with fteel. 

3. The opal mentioned in the Table, mnft be a Pfeudo* 
opal of the kind mentioned in the Note to § 95, as Mr. Quifl^ 
ip, a letter to Mr. Rinman, mentions his having feen opals 
Bearly as hard as dia^noodst Edit, chiefly from Kirwan. 
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SECT. 129. (77.) 

The Argillaceous Kind, jirgilla^ JjsX. LertUr^ 
Swed. ^bon^ Germ. Argilks^ Fxench, 

Tha principal charafter whereby the& may • 
be diftinguifhcd frona other earths, is, that they 
harden in the fire, and are compounded of par^ 
tides fo difpofed, that they exhibit a dead or 
dull appearance when broken \a\. 

Moreover 



\d\ By argtllaccoux, earth b not meant common clay, which is 
never free from Jtlice^us nuittcr ; but a pure clay, unmixed 
at leaft with any other earth. This may be readily obtained 
by diiToivtng Roman, or rock allum in didilled wat^r, filter* 
jng and precipitating it by mild volatile alkali. 

X. The ipecific gravity of this pure clay, or argill, is 130J. 
B. It diflblves in acids, with a little effervefcence. 3. With 
the vitriolic acid it forms alum: 4* ^ut with the ilitrous, mu* 
jiatic^ and vegetable acids it forms deliquefcent faits. 

5. Wheft 



• • 
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all thefe eircumftances is eafily difcovercd to 
be the fame, one may with great reafon con- 
clude, that the hardnefs of the jafper may per- 
haps 



inches and tenths; fixed Jive tenths of an inch afundcr at one 
end, and three tenths at the other, upon the brafs flat plate 
above mentioned ; fo that one of the thermometric pieces of 
clay, when pared down on the cutting mould of metal^ will 
jufl fit the wider end of the gage. Thefe fmall bricks are 
dried, and afterwards baked with a low red-heat, to give them 
a proper firmnefs, that they may bear package and carriage^ 
It is evident that if any of thefe bricks diminiflies one tenth in 
breadth, it will then pafs to one half of the above fcale : and 
if two tenths y it will go on to the narroweft end. 

As a fcale of two feet long may appear inconvenient, it may 
be divided into two parts, the firfl and fecond fide-pieces being 
fixed 5 tenths afunder on the plate, at one end ; and 4 tenths 
at the other : and the third piece at^the fame diftafice of four 
tenths at 0nc end, and three tenths at the other. 

Thc^perator. in ufing this new thermometel*, muflbe care- 
ful to expofe its pricks to an equal action of the fire with the 
body whofe heat he wants to meafure by them. In three 
minutes time they receive the full contraction which that de« 
gree of heat is capable of producing : and it is remarkable that 
flrong degrees of heat an coA^municated to them with greater 
celerity than weaker degrees 1 perhaps the heat is liiore readily 
tranfmitted, in proportion as the texture of the clay becomes 
n:)ore compa6^. 

By a chemical analyfis, this kind of porcelain clay from 
Cornwall, has been found to contain three parts of pure 
argillaceous or aluminous earthy and two only of ^urdjilicious 
forth. See Phil. Tranf^ part 2. for 1782. 

A paper was lately read at a meeting of the Royal Society, 
containing the further flcps taken by the fame ingenious gen- 
tleman for carrying tha foale of FahFenheit's thermometer up 
to that of his new one, by means of intermediate fubflances, 
which fhould conne£b the upper extrcn^ity of the one with the 
lower degree of the other. This was at laft obtained with 
great nicetyi as'will fa#feen in that paper, which, it is hoped , 

(L3 will 
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haps be the laft degree of hardneft, ahd'th^t 
this ftcHie consequently confifts of an argillaceoua 
fubftance, (Se£t. 107.) that already poflbip ^ qua- 

hty 



will be printed in the Philofophical Tranfa^lions for the pre* 
Cent year, 1784. In the mean while it will be fufficient in this 
place to announce that each degree of his thermometer is 
lequal to 139 degrees of Fahrenheit's thermometer: and by 
Z proper calculation the following table was made, fhewing 
the correfpondcpce, or value^ of the degrees of each ther- 
mometer, aniwcring to one anothcf . 

Degrees of Heat exprejfedly tie two Thermometers^ 

IVedge* F^^tn- Ph^omena already obfcrved* 

24^ sp 3^377 grcatio^. ^^at of Mr* Wedgwood's fur-* 

... , ♦• r\ace* ,-:: 

f 60 i;;= , .11 8f 7 Heat of his fmall air-furnace. 

I30 sr 1-7977 Caii iron melts. 

125 /;? .l7S?4r JEieat of a common fmith*s forge. 

9S V ' ;? .134^7 the greatefl welding heat of. irpn, •-, 

• 90 ,< ;;^ 1^777 leaft ditto. 

3a rjs: 5537 fine gold melts, 

:r8 . »-'E: '. 4717 finciiilverafnelts. , .ji , 

.37 2: 4587 Swedish cQpper melts* : . . . 

41 s: 3807 Brafs.n>eUs- 

6 5r 1857 enam.el colours melt, ; ,; 

o =;= 1077 red heat vifiblc by day light, . 

^<-*i s: 947 red hfsat viiibie in the dark^ 

— 3,673 :s , 600 Mercury boils, 

•-•-6,654 2: au water boili, 

*— 7,543 == 97 vital heat. 

•^8,149 ss 3 a water freezes. 

•—8,289 ^ ^ proof fpirit freezes. 

^•—8^596 3:'ri^4Q Mercury freezes. 



H. B9 It appears by the above, that from the 
point to that of vital heat, is hardly y#?y part of the whoU 
frale ia our j[lobe ; b«w far extended tlut of the inbabiuau 
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lity whigfe fhe cither days cjntocft Kqtire butift 
th€ dre t having, beiides^ the iamo d3[ti£b as thd. 
lef^ ferrugtneou^ boles^ when ibeltad in th<lt/ 
fire together with calcareous or other ^arths^ \ 
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\ ^Argillit atr{t^y hue Uma**. . \ 

^^ Thisj&ac*^ful:^i$c^t9$ wa^heretpf^ 
todenotp a vei:yv^n%cfpeci0s of ealoareous earrtU 
(Sed,,5.) ; but Mr. i^qhreb^r: h^j^ilat^ly* fliewjp 
that ^h^^earthta ivljich thip ii^ra.a;;k give^^ .is 
a vecy uncoiBfioo^ ijpecies ^of idjr^U* > It i& g^Hift^ 
.raJJy^^nd in /fnaU- cakes ofithplMkfdnefs tff 
chal^ :■ ^nd. likertbat^it rnark^ whitb. Its harr^* 
xiefs.i,^ uuearly a^thar.of {Ibeatit^^y.ftiKlit^^e^nOt 
.fqei i^ i^ as ,c}oinnK»i clay ^o^ ; . It$ fpeei^ 
gravity is 1 669 : »ir6 Colour Ihow vfrhit^* WW^ 
examined with a microfcope, it is found to<coa- 
fift of fmall tranfparent priftak ; aAd \^ iiis teC- 
perimcnts, it appears plainly to be* an arjgili f»- 
turated with fixed air. It effervefccs with acids 
and contains aveity ffflali propoFtiQn 6f C3lCJ- 



■p^ 



irf oihci* planets ttiay^bc, froin|thc rcmofieft H^rfchcl*s ptaflfct 
to that of Mercury, the iieareft nrighbour of the Sud, is, 'I 
vptfrthetird, out df t&e reach of the bumao mjiid to decide* 
T^< ^ditQr. 

Q^ 4 repus 
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Ci , Ciombihcd with phlogiftoh. Terra porceU 
lanea pblogtfto aliifyiU: beterqg^Mts rAinima por* 
tiont ihixttt \e\ 

DifFufible in water. 
. ^. White and fat pipe clayi from Cologne 
and Maeftricht (called colnijh or pipe clay') 
Lefs tln^lHbus is found iti fmall fiffures 
in a vein of lapis ollarisy at , S wartwik, in 
the parifii of Swerdiio^ in the province of 
Dalarne [/]• ' 

t. Of a pearl colour, from Majeftricht* 
r. Bluiflx grey, £(^ iel/e terre], gl^ufe froqi 

Montmartre, near Paris iaFraitce^ 
dl. Grey, from France, Hcfle, Bofempin, Skdne. 
r. Black, La terre noire y at Morititiartre. 
J. Violet, alfo firom Montmaitre (/] . 

SECT. 



1 



f^] Wxthfulphur. Such, is the aluminous «arth from T(Ufa 
in Italy, according to Monet: it appears Hke chalk, and has 
a fenfible flavour, before it is calcined, Fabroni. 

f y j Many of thcfe clays become grey in a weak degree of 
heat, bccaufe the mineral oil with which they are mSxbd, 
burns to a kind of coal and tinges them ; l>ur in a Wronger 
heat they again become W'hite, this coal being confumed* 
Kirwan. 

[gl Thefe clays contain a phlogifton, which is difcovered by 
expofing them to a quick and flrong fire, in which they become 
quite black internally, alfuming the appearance of common 
fiintf, not ooly in regard to colour, but alfo in regard to 

hardnefs : 
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a. White, from Japan. 

1 have feen a root of a tree changed Into this 
clay, (Appendix, Seftion 2 83 of the Au- 
thor).'^ 
>. Friable and lean. 

White, is found in clefts of rocks at Wef-. 
terfilfverberget in Weftn^anland and be* 
tween the coal in the toal-pits at Boferup 
in the province of Skone \d\. 
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[41 Thefe rpay bp called pure clay&y fincc after being burnt 
they are quite white, though they Jiav^ been expofed toui quick 
melting heat ; and it may be queued, whether all fuch clays 
muft not be fomewbat h^rfhi or at leaft not ua^uous to the 
touch. The Author . .. ^ 

We muft'bc aware of tht; difference between the ptpcxlay^ 
in^ntioned in tlic following Se6tibni of which kmd we* nave 
plenty in Dcvonfhire, arid that blay which is ufed in thc*ma* 
nufadures of "pdroelain* Theibrafer, in an open fire, burnt 
to a bluifh grey^ or pigeop cqiour ; 'but ^be latter reh^ains 
white. See Note f in the following page 134. Th^ former 
feems'to be the'fiime as tbe Cologne and Maeftricht.pipe'clay 
of the next fe£ltoii : but- the latter (eems to be but a decayed 
felt fpar : ^nd confequently, according to Bergman (Se(^ 130 
of his Sciagraphia) contains ma^ncjian earths It is chiefly 
from thefe mixtures that thofe various properties mentioned 
by thp Noble author in Se<^. 129 proceed. Our porcelain clay 
contains, likewife, quartz crystals and mica mixed with it, 
parts of the granite which it originally compofed. Before it is 
ufedythe quartz isfeparated ; but the mica remains, according 
to the obferyation of Mr. James Watt to Dodor Withering, 
See the EngfiJ^ J^ditipn of the Sciagraphia. Se6t. 113. p. Jh 
Jhf Editor, 
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3. In the fire it eafily melts to a white or 
reddi(h frothy flag» which in confequencc 
of its internal vacuities is then of a larger 
volume than it originaHy was, : 

4. It breaks into irregular fcaly pieces. 

^. Of coarfe particles : coarfeftone marrow, 

a. Grey, from Ofmundfberget, in the parifh 
of Rettwik^ in Dalarne, and is there called 
IValklera^ that is, fullers earth. It is men- 
tioned in an account of Ofmui^dfberget, 

. publiflied In the Tranfaftions of the Aca^ 
ileniy of Sciences at Stockholm, in the 
year 1 739, by the Berg*s-radet, or mine- 
mafter, Mr. Tilns. ' 

t^ Whitifh yellow, from the^ Crim Tartary^ 
where it is called Kefekih (fee Seft 56) ; 
and it is faid to be ufed icxs walhing in- 
ftead of foap[/6]» 

B. Of very fine particles; fine Stone Msur-» 
row. 

a. Yellowifti brown, Terra Lemnia [/% 

It 

I - I III .1 J I . « » I — 

[_h] This kind of earth is found alfo, and ufed likewife by 
the country people for vv a filing, inflead of foap, in the Baronj 
of Hierges, near Nivcrlc, belonging to his Highnefs the Duke 
cf Arenberg, in the Auflrian Flanders. His Chancellor^ wha 
by the uprightnefs of his behaviour has obtained the honour- 
able furname of yean De bicuj fhewed nie various fpeciroent 
of this earth, which he affirmed to be only found in feparate 
xnalTes : but it is probable that fome confiderable Arata of i| 
may be found, if properly fearchcd for on the fpot, by digging 
the ground to a confiderable depth. Editor. 

[i] This is a compound of the argillaceous, filiceous, and 
magjiefian earths. Its component parts are the fame as thofe 
of the talC) but loofcr, and in different dofes« Berg. Sciag^ 
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It is of a (hining texture, and falls to pieces 
in the water with a crackling ndife ; and is 
more indurated than the foregoing, but has 
the fame qualities in other refpefts [j]. 

SECT. 



The terra lemnla can&ot properly be called n/ttHer*s earthy 
fince it neither is of that kind ufed in the fulling bufinefs, 
nor is likely to be applicable to it. It is, befides, a very 
icarce clay. It is not found indurated, (o far as I know;: and 
if it fliould at any time be difcoirered, it will be neceflary to 
examine, whether it is not a Zeolites, or at lead very nearly 
approaching to it, in regard to the effed« both undergo in 
the fire. Th^ jiuthor. 

As the beft fort of Fuller's Earth did not come into our 
Author^s hands, it is no wonder that he excludes it from its 
due place, Tlie true >Fuller*s Earth of England is exaijtly 
like the (lone marrow in all the above mentioned properties ; 
and in regard to tlie texture and colour, it comes nearell to 
the above defcribed coarfe Aone marrow. Engejh 

[/] Terra Lemnta is fo called from the idand Lemnos no\r 
Statimane in the Egean fca, from whence it is procured. It Is 
lilcewife called the Turkt/h earthy on account of its being iiri- 
preifed with the (eal of the Grand Signior. It is of a iutL'Ous 
colour. 

The Ofmundian Argil! a is found in the mountain Ofmnnd 
at Ratwick in £a(l DalecaHia. The flratum is three feet 
thick, and the mountain itfelf is chiefly calcareous. This U 
harder, and of finer particles than the Lemnian e^rth, and h 
of an afli colour. 

The Hampfiiire fuller's earth is of a dulky brown inclining 
to green, with veins of faint yellow. It contains a fmall por- 
tion of muriatic apid, and an oily and volatile matter. 

Thcfe fubftances are akin to zeolites, and likewife refcmbic 
fome marles. But in the Ofmundian earths, the connedlion of 
the parts is not merely mechanical as in marles, which oh 
that account effervcfce ftrongly with acids, though they often 
contain a lefs quantity of calcareous earth or magnefia, than 
the lithomarga hera mentioned. 

Every 
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SECT. 134. (85.) 

JB. Bole, (Iron Clay.) Bolus. 

Is a fine and denfe clay of various colours, 
containing a great quantity of iron, which makes 
it impoffible to know the natural and fpecifical 
qualities of the bole itfelf, by any eafy method 
hitherto in ufe. It is not eafily foftened in wa- 
ter, when indurated, as the porcelain apd the 



Every fine day that does not communicate a colour, is id 
general proper for the bufinefs of fulling. Even hog*s excre- 
ments mixed with human urine, are ufed inflead of fuller's 
earth in various woolen manufaftiires. 

The properties required in a good fuller^s earth arc that it 
iliall carry off the oily impurities of the woolen cloth, and at 
the fame time thicken it by caufing the hairs or fibres to curl 
up. The fined filiceous earth with argilla and a little calcare- 
ous earth without the vitriolic acid, conftitute the beft fuller*g 
>Er:'-rrh. A little martial calx is not noxious, if ho active mea<- 
ftruum be prefcnt, as is evinced in the Argilla Hampfliirenfis^ 
ivhich is an excellent fuller's earth. 

The following table exhibits the component parts of the 
three fubilances juft mentioned. 



A Centenary of Argilla Umnia, 


Ofmundlci 


2. Hampjhi" 


contain 




renjis. 


Siliceous earth 47.0 


60,0 


51.8 


Chalk or calx aerata 5.4 


5-7 


3-5 


Magnefia aerata 6.2 


0.5 


0.7 


Argilla 19.0 


11. 1 


25.0 


Calf of iron 5.4 


4-7 


3-7 


Water or volatile mat- 






ter 17.0 


18.0 


iS-S , 



9"^ Editor from Bergman's Trtatlfe^t Analyfi Lithomargae, 

common 



c<>mmoii clays are, but either falls to pteces-in, 
form of fmall grains, or repels tie water, and 
cannot be made dudile. In the fire it grows 
black, and is then attrafted by the bad-iftone [k]. 



SECT. 135. (86) 

jl9. IjDofe and friable boles, or hofe which, 
fall to a powder in water. 

a. Fleih-coloured bole, from Krilicriberg, at 
Nya Kopparberg in Weftmanlnd. 

b. Red. 

I. Fine, Bolus Armenus. 



\k'\ Bole is a term of uncertain iignificat)n, and ihould 
therefore be baniihed fitom common ufe, an<{lili more from 
Mineralogical Trcatifcs. Some beftow this nana on very fmooth 
eompadt clays, confining of the fineft particles others require 
hefides, that their colour (hould be red, yeow, or brown, 
and that they Ihould contain iron. The red gierally blacken 
in the fire ; yet, according to Rinman, they do it become mag- 
netic. The yellow, when heated, become fir red : and iq a 
flrong heat, brown or black. 

What the Italians call calamita bianca^ i a white bole, 
Ibriated like afbeftos, according to Ferber. 

The tvwt figillata rubra contains calcateou earth, and ac- 
cording to Rinman it becomes magnetic, aftetorrefa6i:ion. 

The 3rellow, red, and brown clays containnoft iron, fome- 
times difperfed through them, and fometim* united to tha 
iiliceous' part : in this cafe they are more Ifficultly fufible. 
The yellow calx of iron is more dephlogifticafl than the red: 
an*d the red more fo than the brown. Whe :hefc clays con- 
tfiio about 14 or 15 per cent, of iron, they :come magnetic 
4Et^r calcination. Edit^r^ from Kirwaa. 

12. Coarfc 



\ 
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I 

a. Coarfc, Bo/us communis GJUcinalis^ from the 
fand-ftoBC quarries at Orfa, in the pro* 
vince ofDalarne. 

3* Hard, ^trra rubrical (tl>e red pencil.^ 

c. Green, Terre verte. 

1. Fine, l^om Italy* 

2. Coarfe, from Stenftorp, in the province of 
Wefterjottland. 

d. Bluilhjrey, from SfoUbferget, in Koppar- 
bergflai, in Sweden. 

Is diftile as long as it is in the rocks, 
but evex then repels the water : it contains 
forty pr cent, of iron ; which metal be- 
ing meted out of it in a clofe veflel, cry- 
ftallifeion its furface. 

e. Grey. 

^ I. CryflUifed in a fpherical polygonal fi- 
gure : rom Swappawari, in Lapland. 
2. Of an indetermined figure, fromGrenger- 
berget m Weftmanland [/j. 

SECT. 



[/] At the tnc when the terraejlgiilatae^ or fealed earths, 
were in gcneraufe, the druggiftt endeavoured to have them 
of all colours; nd for that reafon they took all forts of days 
aud fealed thei^ not only the natural ones, but likewiie fuck 
as had been coured by art, or had been mixed with magnefia 
alba qfficinalisyov other things, were afterwards vended for 
true boles; an for this reafon the fpecies of boles is fill} 
thought to coirrehend fo jnany varieties. Thus the Cologne 
clay (Se6t. 13O is by the druggilb ranked among the 
white fealed cths^ and is called z white bole: this fan^ 
clay is by the Sedifli potters called Englcsk jordy or Englifli 
earth ; and byhe tobacco-pipq makers, Pip»lera or pip^ 
clay, &c. whicQiews how great a confufion there muft enfue, 

if 
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SECT. t^6. (87.) 

B. Indurated Bole, BoIt4s indurata. 

A. Of no vifible particles, PartkuHs ImpaU. 
pabilibus \rn]. 

This occurs very often in form of flate, 
or layers in the earth, and then is called 
Jlitfmalm^ when ufed as an iron ore. How- 
ever, it has ufually been confidered more 
in regard to its texture, than to its confti- 
tuent parts, and has been called ^^/^, in 
common with feveral other earths, which 
are found to have the fame texture. 

a. Reddilh brown from England [«]. 

A Grey, from Coalbrookdale, in Shropfliire, 
and moft collieries of England [(?], 



i m 



if the knowledge of thefe todies was not founded upon a furer 
ground than the colour, figure, and names invented by cora- 
jxion mechanics. Since the vaoH part of thefe Urra figillatay 
or fealed earths, are found to contain iron, I conclude, that 
the bole muA be a martial clay ; and, as fuch, it feems to be 
more fit for medical ufes than other clays, if any dead earth 
mull: be ufed internally, when there is fuch - an abundance of 
finer fubftances. Juihor* 

[m] It is a true clay united to filice^us and martial earths. 
]5erg. Sciag. § 114. 

[«] In moft collieries between the feams of coal, as at. 
Hanuam, in Kingfwood, near BriftoJ, Blanavon, in Monmouth- 
ihire, &c. D. C. 

[e] This bole is found frequently in pieces like nuts, of 
different fizes, that exhibit impreflions of plants, when broken 
in two ; in the fame manner as the nodules of copper Qatc 
irpm Ilmenau contain fi(h, Brun. 

Vot.I. 8 SECT. 
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SECT. 137. (88.). 

F. Of fcaly particles, P arti cults fquamojis: Tf'he 
hornblende of the Swedes [/^]. 
It is diftitiguiflied from the martial glimmer 
or mica (Se€t. 65.) by the fcales being lefs Ihin- 
ing, thicker, and reftangular. 
. a. .Black. This^ when rubbed fine, gives a 
green powder [y]. 

h\ Gre6n- 



[^] The hornblende grows hard^in the fire, which is the 
rcafoa why it is ranked here among the clays, though in all its 
other qualities it much refembles the cockle or fliirl (Scd. 
1 19) Engeftr. This kind Wallcrius calls horn-rockftone (horn- 
fels fleen) and places it among the apyrous ftones; but Lin- 
naius has put it among the calcareous Hones, by the name of 
horn-flag, talcum corneum. Brun, 

The general charader of this ftone, which Rinman calls 
Talcum ftr latum, befides a partial folubility (though without 
clfervefcence in acids and luch a hardaefs never fufficient to 
(Irike fire with fteel, properties which are common to it with 
the preceding fpecies) arc, 

. ift. a fpecific gravity never lefs than 2660, and frequently 
rifing to 3880, 
' 2d. A ftrong earthy fmell, which it exhales on being breathe<i 
upon, or having hot water poured on it. 

3d, A toughnefs and vifcidity perceived in pounding it in a 
mortar, like mica or horn, from which laft is derived its name. 

4th. It's affording a greenifh grey powder, when pounded, 

5th. Its being fufible per fe, as it is faid-, though Mr. Kir- 
wan acknowledges thas he never could melt this ftonc with a 
Wow-pipe. N, 'B. The horn-flone is frequently mixed with 
pyrites. The Editor from Kirwan. 

{^] This is the Corneus nitens of '^'allerius. 
• Its texture is either lamellated, or granular. The former 
is fometimcs fo foft, as to be fcraped with the nail. 

Its furface is frequently as gloffy as if it had*i>een greafed, • 
Ju fjpccific gravity is horn 3600 to 3880. 

It 
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b. Greeni(h[r]. 

Both thefe, particularly the black, are found 
every where in Sweden among the iron ores^ 
and in the Gronften {in the Appendix.') 



It poiTefTes^ befides, all the fpecific properties abovemert- 
tioned in the preceding fedion in a high degree* 

It does not detonate with nitre. 

When heated, it becomes of a fnufF colour. 

And then flighily effervefces with diluted nitrous acid. 

Its folution in this acid, the nitrous, is of a grec nidi colour. 

In order to difcover the principle on which the fmeilof thi$ 
ilone depends, Mr, Kirwan boiled its powder in water; but 
did not find the water altered in tafle, rior did any tefl he ap- 
plied^ fliew any change in it. 

The lamellar fort contains in an hundred, 3*7 parts o^fdex 
22 of argill^ 16 Qimagnejta^ 2 of csilcarious earth, both in a 
hiild ftate : and 23 of calx of irony riot much dephlogiflicafied. 
Kirwan^ 

[r] This is of a grapular texture, 6r ilriated. 

The fpecific gravity of a fpecimert of the prcferit fort exa- 
mined by Mr, Kirwan, was 1683. 

It is aot fo foft as the fofieft horn {lone of the preceding 
SecStions. 

It fecms that the common pale grcenifli grey whctflone h€^ 
longs to this fpecies. 

It is of a clofe granular texture. 

Exhales ah eanhy fmell. 

Affords a greenifli powder. 

Does not effervefce with acids ; 

Nor gives fire with Heel. 

Its fpecific gravity is 2664. 

And colitains 65 per cent, oifillceoifs earth. Klr^vafik 
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SECT. 138. (108.) 



Zeolyte. Tteolytbus [/]. 

G. This isdefcribed in its ipdurated ftate ia 
the Tranfa£tions of the Academy of Sciences at 
Stockholm, for the year 1756, and there me- 
thodifed as a {konejiii generis, in regard to the 
following qualities [/]. 

I. It 



— <fc— .— — — i— — — I— — — ■«i*«»i>»— « I 1 1 « I 



[i]' The noble author was the firfl who made this kind of 
mineral fubflances known to the world : and clafTed them at 
a diflindt fpecies from any other, in the eighth order of earths 
of this Mineralogy. But, after their true component parts were 
difcovered by a proper chymical analyfis, Profeflbr Bergman 
and Mr, Kirwan have both ranged thefe fubft'ances among the 
argillaceous earths, on account, as it feems, of their foft tex- 
ture and greafy feel, notwithllandlng that the Siliceous earth 
has been found to be the mofl predominant in their compofitionw 
By a fimilar motive, precious ftones have been ranged amo^g 
the Jiliceous earths, on account of their hardnefs, although 
the Argillaceous be the moft predominant in their compofi- 
tion, \See TSlote [^c'^page l62,) In fa6l it is not fo much the 
quantity, as the intenfity, or predominancy of property that 
iliould in general dire6l us in the claiTification of mineral bo- 
dies : not to mention, that if the rule refpedting quantity 
were rigoronily adhered to, the two primitive earths, argill 
and magnejia^ would not be found among the earths, which 
would doubtlefs be an abfurdity, as Bergman has rightly ob- 
itx\t^m\\\%Sciagraphia^ Sed. i6. The Editor. 

[/] Monf. Bay en believes that zeolites is compofed of ar- 
gillaceous and iiliceous earth in equal parts. And the lame re« 
fults appeared by toe analyfis of Mr, Guettard. Fabroni, 

Buty 
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1 . It is a little harder thaii the fluors, and the 
other calcareous fpars; it receives however 
fcratches from the fteel, but does not ftrike ' 
fire with it[«]. 

2. It melts eafily by itfelf in the fire^ with a 
like ebulHtion as borax does, into a white 
frothy flag, which cannot without great 
difficulty be brought to a folidity, and trauf- 
parency. 

3. It is more eafily diflblved in the fire by the 
mineral alcali Qal fod(i) \y\ than by borax or 
the microcofmic fait. 

But, according to Bergman's analyfis, the red zeolyte of 
Jldelfors contains 80 per cent, oijilicecus earth : 9, 5 oi argil" 
laceous : 6, 5 of pure calcareous earth : and 4 of water. The 
white oval radiated zeolyte of Feroe in Iceland, contains, ac- 
cording to Mr. Pelletier, 50 oi ftlex : 20 of argil: 8 of pijre 
calcareous esLTth : znd 22 of water. Mr. Meyer found another 
of the radiated fort to contain 5,8,33 percent, ofjilex : 17,5 . 
of argill: 6^66 of lime : and 17,5 of water. In general the 
cryilallized fort contains more water than the amorphous zeo*- 
lytes. Thofe of Jemt land contain 16 per cent, of calcareous 
jcarth : and that of Feroe contains 25 per cent, of argill: fo 
that the proportions are very variable : but it is evident that 
the Jtliceous earth is the predominant among the component 
parts. Edit. 

[«] Generally they are of a ciyflalline form, compofed of 
iaiperfed pyramids, turned towards a common centre. They 
are fometimes globular: and feldom in a prifmatic form. 
Brun. 

Meflrs. Faujas and Rome de L'Ifle mention various zeolites 
of a cubic and other forms, found in Iceland, in the Cyclops 
jflands, near Etna in Sicily ; in the ifland of Bourbon, &c. 
Edit. 

The fpecific gravity of the zeolytes is from 2100 to 3150 ; 
but this laft is very rare. Kirwan. 

fv] By which a great ebullition is made, without being to- 
tally diflblved. Fabr. 

R 3 4- It 
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4. It does iiot ferment with this laft falt^ aa 
liiTje does \w^ -, nor with the boras^, as thofe 
of the gypfeous kind. 

5. It diflblves very flowly, and without any 
efFervefcence, in acids, as in oil of vitriol 
and fpirit of nitre. If concentrated oil of 
vitriol be poured on pounded zeolites, a heat 
arifes, and the powder unites into a mafs [a:]. 

6. In the verv moment of fufion,it gives a 
phofphoric light [y\ 



SECT. 139. (109.) 

The zeolyte is found in an indurated ftate, 
I. Solid, or of novifible particles. Zeolites fa* 

lldus farticuUs impalpabilibuSy fig^^^ mdeter^ 

mlnata. 
A. Pure, ZeoJythus Purtis. 

a. White, from Fcroe, in Iceland ; it ha^ 
the appearance of a cacholong [ V*]* 
J5. Mixed with filver and iron. 



{w'\ But fwells, and dilToivts, tliongh flowlvi, with it. 
Fabr, 

[a*] Since the piiblicaticn of this EiTay, tliere have been dif- 
covered more varieties oi the zeolites, prirticularly atAdel- 
/ors*s gold-mines in Smoland m Sweden, of which fomeibrts 
do not melt by theiiilclves in the fire, but diliblve readily in 
the acid of ijicre, and are turned by it into a firm jelly. 
Engefl. 

[ v] Didillcd wi:h nitrous acid it j)roduces fixed air (or 
aerial acid) and ibme dephlogifticated air. Fabr. from 
Pricftley, 

[j'*] i. Zeolite half tranfparcnt from Garphyt tan : which 
|ias an electric power. Fabroni. 

a. BIujo 
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a. Blue, hapis lazuli^ from the Buckariaa . 

Calmucks[z]. 
This, by experiments made with it, has dif- 

covered the following properties. 

1. It retains for a long time its blue in a cal- 
cining heat, but is at laft changed mto a 
brown colour. 

2. It melts eafily in the fire to a white frothy 
flag; which, when expofed to the flame of a 
blow-pipe, is greatly puffed up ; but in a co- 
vered veflel, and with a ftronger heat, be- 
comes clear and folid, with blue clouds in 

it- 

3. It does not ferment with acids : but, 

4. Boiled in the oil of vitriol, it diflblves flowly 
and lofes its blue colour. 

When a fixed alkali is added to this folutlon, 
a white earth is precipitated, which being 
fcorified with borax, yields a filver rqgu- 
lus, that varies in bignefs, according to the 
various famples of the ftone. 

5. By fcorification with lead, there has been ex- 
. trailed two ounces of filver out of one hun- 
dred pounds weight of this ftone. 

6. The prefence of filver is not difcoverod with 
the fame certainty by the fpirlt of nitre, as by 
the oil of vitriol. 

[z] Its specific gravity is hardly above 2 100. Berg, The 
lapis lazuli, called by the fanciful name of Oriental^ is of a 
fiqe blue colour inclining to purple : that of a pale blue is 
not fo rtiuch efteenned. It is often variegated with yellow 
and white fliining veins and fpeckles, which the common peo- 
ple thinic to be true gold and (ilver, though in reality they arc 
noticing elfe but martial marcafitcs. Edit. 

R 4 7. When 
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*]. When the fpirit offal ammoniac is added X.O 
any folution, made either of crude, or of ?i 
perfeftly calcined lapis lazuli, there is no blue 
colour produced ; which proves that this co- 
lour is not owing to copper, as fome have 
pretended : and this is farther confirmed by 
the fixity of the blue colour in the fire (r, 2.), 
and by the colour of the flag or glafs (2.), 

8. It is a little harder than the other kinds of 
zeolites ; but does not, however, in hardnefs 
approach to the quartz, or to other ftones of 
the filiceous kind in general; becaufe the 

• pureft and fineft blue lapis lazuli may be rub- 
bed with the fteel to a white powder, al- 
though it takes a pollfh like marble [^j]. 

9. The lapis lazuli, when perfeftly calcined, is 
a little attraded by the load-ftone ; and fco* 
rifled with lead, the flag becomes of a green- 
ifli colour, not fuch a colour as copper gives, 
but fuch as is always produced by iron mixed 
with a calcareous fubftance \h'\. , 

SECT. 



[<2] Some of its parts however flrike fire with ftdel. Mon^ 



ie%. 



[h^ The lapis lazuli is feldom found pure, but is raofl: ge- 
nerally full of veins of quartz, limeflone, and marcafite : how- 
ever, for thefe experiments none but the pureft pieces have 
been picked, fuch as haVe been examined through a magnify- 
ing-glals, and been judged as free from heterogeneous mix- 
ture as poiTible. It is to be wiOied, that thofe who have a 
fufficient qxiantity of this (lone vvouW continue thiefc experi- 
ments, in otdt-r to difcover what fubilance it is that makes 
thi<i blue colour, which is fo condant in the fire, fince it can- 
nut depend either oh copper or iron \ for though thofe merais, 

oa 
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SECT. 140. (no.) 

1 

a. Sparry Zeolites, Zeolites fpatofus. 

This refembles a calcareous fpar, though it 
Is of a more irregular figure, and is more brit- 
tle. 



on certain occafions, give a blue colour, yet they never pro- 
duce any other but what inftantly vanifhes in the fire, and is 
deftroyed by means of an alcali. What is mentioned in fe- 
veral books about the preparation of the ultramarine from ' 
iilver, can by" no means be objed'^ed here ; fince in thofe pro- 
celTes the Iilver employed is mixed' with copper, and other 
fubflances, which contain a volatile alcali, whereby the blue 
colour is produced. . 

In regard to the above-mentioned qualities of this ftone, it 
cannot be claffed under any other kind of earths than this (the 
zeolites), l^he 'luthor, 

Mr. Margraf has fince, in his Chemic&l DiiTcrtations, 
printed in German, in the year 1761, publiflud fome experi- 
ments on the lapis lazuli : and in the chief particularly agree* 
with our author, without, however, knowing any thing of thefe 
his experiments. Mr. Margraf alfo proves that there is no cop- 
per in this flone ; and befides tells us that he hath found bojh a 
calcareous and a gypfeous fubflance in it, although he took 
care to pick out only the very pure- bits for his experiments. 
However, I am led to imagine, that the calcareous fubflancc 
is not elTential to the exillence of the lapis lazuli, fince Mf. 
Cronfledt exprelly fays, that the ilone he tried did not fer^ 
ment at all with acids. He farther mentions this remarkable 
circumftance, which makes it Aill more evident that the lapis 
lazuli belongs to the zeolites, viz. that when calcined and dif- 
folved in^the acids of vitriol, of common fait, or of nitre, it 
turned all thofe acids into a jelly. However, he does not take 
any notice of its containing filver, becaufe he did not pro- 
fecute his experiments fo far on that point ; but fome of his 
experiments, neverthelefs, feem to indicate, as if all forts of 
lapis lazuli ^i^ not contain filver. Eng^ 

a. Light 
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4>paque flag or glafs is produced of the fame co- 
lour with the alcali of nitre, of a fibrous texture, 
and of an uneven furface. 

The quality of fwelling in the fire, like the 
borax,ispeculiar to the cryftalifed(Se6l. 141), be- 
caufe the other varieties rife only in fome fmall 
blifters, which are of a white colour at their 
edges, and inftantly cover themfelves with a 
white glafly Ikin, after which they become 
quite refractory [^]. . 



Id"] The zeolites have great affinity to the fliberls ; but their 
component parts are not fo ftrongly connected as to hinder the 
action of acids, which can deftroy their combination without 
being previoufly treated with the fixed alkali ; this laft being 
a necelfary requ.fite which muft precede the analyfis of (hoerls. 

Mr. Pazumot thinks that the zeolites cannot be a volcanic 
produdion, but only a fecondary prodiiclion formed by the 
decompofition of volcanic, earths. Certainly pure bafaltes, and 
volcanic lavas have the fame component parts as thofe of the 
zet)lilcs : and thefe Iai1: have no** yet .been found but among 
volcanic matters ; but, as Mr. Faiijas obferves, there arc 
many inftar.ces of tlic true zeo-lires being quite buried witbirt 
the i)octics-or lolid baf.ilics, fome oeing only fragments ofzeo- 
lircs, arj(i feme having a complete ff)rm ; which prove that 
they have been already formed, before thcfe volcanic malfes 
^tre produced by uibterranccus fires. Ihc tditor^ 
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SECT. 143. (89.) . 

Tripoli, Terra Tnpo/itana[ey 

H. Is known by its quality of rubbing or wear- 
ing hard bodies, and making their' furfaces to 

fliine. 



[e] This earth was formerly brought to us from Tripoii in 
Barbary, from whence this name was given to it, 

1. This earih does not efFervcfcc with aty of the acids : and 

2, Becomes not only bard in the fire j but. when confiderabic 

heat is applied, its furfecc becomes vitrified. 

3. All Tripolis, except thofe found in England, obtain a rcid 

colour by being burnt* 

4, They are fufible with the calcareous earth, as well as with 

the borax, and with the microcofmic fal. But 

5. When walhed ia water, no other fubllance feparatcs froifci 

them. However 

6, Sometimes the marine acid and the vitriolic may be or* 

traded by diftillation from thefe earths. 

1 . Solid : of a rough texture. 
a. Brown. 

i?. Yellow ifii. 

r. Spotted lilce marble. 

2, Friable and compad, 

a. Granulated. 

b. Brown. 

r. Yellowifli, 

It is this lall fort which is found in England. Fabroni, 
I have procured that kind of yellow Tripoli mentioned \}f 
the author, from Scotland, where it had lately been diAo- 
uered. But the rottinjione^ fo called, is another fort, foi-i^ti 
in England, viz. Derbyflurc. It is in common ufed W^'o, 
among workmen for all forts of finer grinding and poll fix n^, 
and is alfo fome times ufed by lapidaries for cutting of liofK-*, 

&c. D.C. 

The rotten ftonc of Derby(hire is, according to Ferbcr, x 
Tripoii mixed with calcareous earth* 

Trip^'Ii 
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Ihine, the particles of the Tripoli being fo fine^ 
as to leave even no percepribie fcratches on the 
furface. This effeft, which is called polifhing^ 
may likewife be efFe£led by other fine clays^ 
when they have been burnt a little. The Tri- 
poli grows fomewhat harder in the ^re, and is 
very refraftory : it is with difficulty diflblved 
by borax, and with ftill greater difficulty by 
the microcofmic fait : it becomes white by ig- 
nition : when crude, it imbibes water, but is 
not dlfFufible in it. It taftes like common chalky 
and is rough or fandy between the teeth, al- 
though no fand can by any means be feparated 
from it. It has no quality in common with other 
kind of earths by which it might, be confidered 
as a variety of any other. That which is here 
defcribed is of a yellow colour, and is fold 
by druggifts, who do not know where it is 
found. 

SECT. 144. (90.) 

1. Common clay, or brick clay, jdrgilla com^ 

munis 'vulgaris piajtica. 

This kind may be diftinguilbed from the 
other clays, by the following qualities ; ^ 

Tripoli is evidently a volcanic produd:. For a coal mine at 
St. Ellienne having accidentally taken fire, and the fire in its 
pfogrefs having extended to fon/C flrata of iliiftus, and bi"* 
tumen, Tripoli was found in thofc parts of the flrata that the 
fire had ad'ted upon, but not in any other Mem, Par* 1769^ 
p, 276, quoted hyK\x'W2LV\. 

Tripoli is found alfo of grey, white, and red colour. It 
cortains 90 parts of filiccous earth, 7 of argill, and 3 of iroatf 
Some tinaes a little of magnelia has been extrad^d from it. 
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1. In the fire it acquires a red colour, more or 
lefs deep. 

2. It melts pretty eafily into a greenifli glafs. 
2. It contains a fmall quantity of iron and of 

the vitriolic acid, by which the preceding ef- 
fects are produced [/]• It is found, 
j4. Diffuiible in water, ' 
I. Pure. 

a. Red clay, from Kinnekulle, in th6 pro- 
vince of Weftergottland. 
i. Flefh coloured, or pale red, is found oil 
the plains between Wefteras and Sala, in 
the province of Weftmanland. 
c. Grey, in the corn-fields in the province of 

Upland. 
J. Blue, is very common in Sweden, in the 

provinces bordering upon the Baltic. 
f. White, is found in* the woody parts of 
Sodermanland, Dalarne, and other pro- 
vinces. It is often found in a flatv form, 
with fine fand between its ftrata. it does 
not cake well together in the fire. When 
it is burnt, it is of a pale colour, and is 
more fufible than the precediiig ones. 
aJI Ferrrtenting clay, Arg^lla tntumefcdris. 
This is very like the preceding (t*), as to the 
external appearance and other qualities ; but 
when they are both found in the fame place, 
which are not uncommon in leveral of our mine 
countries, they feem to be different in regard to 
the fermenting quality of this variety. 

' Vf^^^ '^^ ^^^^ a compound of pure clay, filiccous and mar- 
tial earth. Be'g. Schg. 

3 ' TUis 
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This fermentation cannot be the efFedl of the 
fand mixed with it, becaufe fand is found in 
them both : and befides, this kind ferments in 
the fame manner when it is mixed with gravel 
' or ftones ; and then it ferments later in the 
fpring than the other, fince by the ftones, per- 
haps, the froft is longer retained in it. 

2. Mixed with lime. See Marie, Seft. 30, 



SECT. 145. (91.) 

jB. Indurated. 

1. Pure. 

a. Grey flatey. 

^ Red flaty, from Kinnekulle, in the pro- 
vince of Weftergottland. 

2. Mixed with phlogifton, and a large portion 
of the vitriolic acid. See jllum oresj Se£i:. 
124 of the Author. 

3. Mixed with lime. See Lime, Seift. 33. 



SECT. 146. (Additional, fromKirwan.) 

Argillaceous fijfilejlones. 

K- Thefe and many other of different kinds of 
earth, have been comprehended under the de- 
nomination of Schifti ; but to avoid ambiguity 
we will confine this name to ftones of the ar- 
gillaceous kind. 

Tht 
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The bluifli purple fhiftus, or common roof 
flate, fihjftus tegularis. It does not ftrike fire 
with fteel, and may be (lightly fcraped with 
the nail. 

It is very brittle, and of a lamtUar texture. 

Its fpecific gravity is 2876. 

When in pieces of half an inch thick, it gives 
a clear found if ftruck. 

Its grain is moderately fine : and it never is 
tranfparenti 

EfFervefces flightly with acids when powdered^ 
otherwife not. 

When made i*cd hot, lofes more than two per 
cent of Its weight. 

It detonates flightly with nitre^ and then af- 
ftimes a brownifti red colour. 

But calcination does not render it magnetic. 

In a ftronger heat itis fufible per ft ^ and forms . 
a black fcoria* It is difficultly diffolved by mine- 
ral alkali, in the dry way, but more eafily by bo- 
rax and microcofmicfalt with little efFervefcence. 

It melts with equal eafe in chalk or clay vef* 
fels» 

Dephlogiflicated fpirit of nitre, after ftandlng 
on it two months in the cold, aflbmes a green 
colour. 

It contains 26 parts oi Argilh 46 oifikxi 8 
of Magnefia t 4 of calcareous earth : and 1 4 of 
iron. 

Part of its iron feems to be in a phlogifti- 
Cated ftate, from its union with a mineral oil 
that is contained in it : 

And part in a dephlogifticated ftate, or in that 
of red calx : this is united to the argilla*oud 

Vol. I. S part 
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part and to the filiceous aha : and is very diifir. 
cultly feparated. 

Its^ colour varies to the pale, to the flig^i^ 
purple, and to the bluifh. 

The lamina of thefe laft are thicker, and their 
texture is coarfer. 

They contain more of the filiceoua earth,; and 

lefs of the iron calces, 

< 

Other ftones are alfb ufed for covering houfes 
in various countries : but they are eafily drftin- 
giuftied, as their lamina are much thicker, tlieir 
lurface more uneven, and their texture coarfer. 
They chiefly belong to the fend ftones, or tQ 
the calcareous kind. 

The dark blue {[ztt^ fchiftus fcriptorim^ efer- 
vefces more brilkly with acids ; it contains inojfc 
magnejia and lefs iron t^au the preceding. 

its fpecific gravity is 2701. 



SECT. 147. (Additional.) 



T^he Pyritaceous Shtjlus. 

It is of a grey colour^ brown, blue, or black. 

It is more or lefs decompofable by its expo- 
fure to air, according to the quantity of the py- 
ritous ingredient and the ftate of the iron in the 
pyrites. 

. If this iron be in a femi-phlogifticated ftate, 
it is^eafily dccompofed, 

• But 
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But if the calx of iron be already much de- 
phlogifticated, it will be decompofed but flowly, 
ifatalL 

The alumiiiQii^ $chiftys is of this {pedes. 



SECT, I48, (Additional.) 



^be Bitufninous Schiftus^ 



Is generally black [x], of a lamellar teztura^ 
f^d of diferent degrees of hardnefs. 

But never gives fire with fteel. 

It emits a ftrong fmell^- when heated. 

And fometimes without being heated. 

When fcrapedy it does not fhew ^y white 
in^k like (he other fchiftus. Kirwdn. 



\jx\ I have ^ fpecimen of the bituminous fchifhis, which 
bums like coal, with a ilrong fmell of mineral bitumen, but 
it 18 of a yellowifh brown, or rather of a dark aih colour : this 
was found on the eftate of Mr. Smith, near Thirik, in 
Xorldhiic. Tbe Editor, 



Sa SECT. 
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SECT. 149. (Additional.) 

The Flag Stone. 

it IS of a grey, yellowifh, or reddifli white 
Colour. 

Does not give fire with fteel. 

Nor effervefces with acids. 

Itsipecific gravity is from %6()0 to 2780. 

It is ufed 111 lome places for 6overingofhoufesj 
but moftly for flooring. 

It is fometimes compaft and fometlmes is like 
the argillaceous grit : and then its fjpeclfic ^ra-* 
vityi3 fraaller, Kirwan. '• 



SECT. 150, (Additional.) 

r 

The Argillaceous Grit^ 

. This Is called alfo Sand Storie^ and Free Ston^p 
bepauft it may be cut eafily in all diredions. * ^ 
Its texture is more or lefs porous^ equable^ and 
tough to the touchy 

It exhales an earthy fmell when fre(h broken 
atld bfeathed upon. 

Does not give fire with fteel. 
Nor effervefces with acids. 

That 
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: That from HoWngtorij near Utoxeter^^ is of z, 
whitiih or yellowifli grey, and its Ipecific gra» 
vity is 2288, 

That from Kniperjly in Stafford/hire^ is of z, 
grey colour, and fp infufible as to be ufed fop 
fire-ftones. Its fpecific gravity 152568. KirvJaat 



SECT- 151, (Additional) 

Kil/as. 

This ftone is of a pale grey, or greenifji CO* 
lour; either lamellar or coarf^ly granular, 1% 
is found chiefly in CornwalL The lamellar for| 
is loft.er and has lefs 4rpn than the roof fhiftus } 
ij:s fpecific gravity is from 2630 to 2666. Out 
of one hundred parts, 60 are filiceous earths ?5 
argillaceous, 9 of the magnefian earth, and .^ 
or iron. The greenifh Killas contains roorQ 
i/on, and gives a greenifh cpjoiir %o jiitrpus ^gid, 
Kirwfin* 



SECT. 152. (Additional from the PhUofp- 
phicajl Tf ajifad^ions for 1 7 8 2 .) 

c 

Toadjione. 

Dr. Withering, who has given an analyfis of 
this ftone^ defcribes it as being of a dark brown- 
)ih grey cojour pf a granular textvir?, |iot giving 

S I fir* 
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fire with fteel, nor efFervefcing with,acids« K 
has cayities filed with cryftaiized fpar^ and is 
fuGblefer/e in a ftrong heat. It is found inDer-^ 
byihire. 

Mr. Whitehurft obferves, that this is pro- 
bably a volcanic prpdudj and that the niafieai 
of fpar it contains, appear to have filled the ca- 
vities fubfequent to its original formation. For 
the toadftone, contiguous to a ftratum of clay^ 
is found to have baked it to a certain thicknefs. 
At 100 fathoms beneath the furface of the earth 
this ftratum is quite fblid, and is more and more 
porous at lefs depths. Thefe pores in fbme fpe- 
cimens are cjuitfe. empty, in otners they areline4 
with regular, cryftallizdtiotts^ and in others en- 
tirely filled. ■ 

The toadftone contains from 56 to 6^,5 cen- 
tefimal parts bjf filiceous earth, near 15 of the 
argillaceous': 7,^ '6f calcareous earth, and 16 of 
iron. See DK Withering* s account in the Phil. 
Tranf. for 1782, p. 2. 

M. B. Mr. iCirwan remarks, that this ftonc 
differs but little from bafaltes, than which it ist 
fofter ; contains a fmaller portion of iron^ and 
a larger of Jiliceous earth : {o that it may be 
reckoned among the volcanic fubftances, at leaft 
among thofe which have undergone foipc 
change b;^ volcanic fires. I'he Editor. 

The compounds of this and other earths will he 
mentioned in the General Appendix of this Mine* 
ralogy^ as well as the volcanic fubjlances^ accor^ 
ding to the j^uthor's idea in the fii^ edition ofthh 

Mineralogy. 

SECT. 
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The quantity of iron, and of the vitriolic acid 
contair^ed in this clay, would perhaps not be 
found greater than to anfwer in proportion to 
the quantity pf each of thefe fubftances, that ett* 
ter^ info the compofition of vegetables, whiUt 
growing, if there wei^ any poffibility of makxjjg 
the qomparifonf In the ^oiean while it may be 
fbme confirmation to this dodrinc to mention 
that I have iu dry fummers obferved on the lea- 
jfhore, that a perfect iron vitriol has been i^row^ 
ing out of the mud, clays, and vegetables not 
yet rotted, that have be^ij thrqwn up there fti^ 
gcther. 

When this opinion is once proved to be true, 
>ve may venture to go farther, and endeavour 
by obfervations and experiments to prove like- 
wife, that in the fubverfions or changes that the 
earth has more than once fuflered in every part 
o£ it, and in which water has contributed the 
moft to carry off the particles, and to change 
the ftrata, the clay has been gathered together, 
find lodged in beds together with other fubftan- 
ces. Some of thefe ftrata have afterwards been 
indurated by themfelves or with calcareous 
parrh, by which means they became convertfi4 
into the aboye flaty and limy flays [i^J : and 

when 

t-^» -• ••• „ ■•■• 

[^] The argillaceous earth being a primitive one, and the 
fubveriions and chaqges of this terraqueous gipbe being evi* 
dcntly demonftrated to every one that attentively coiifider« it$ 
interior itrn£ture, we may eafily conceive how thofe variouf 
ftrata of this argillauous cavth might happen to be formed^ 
li\ic thofp of the cakareoiu and of other foiiiU in various paru 

of 
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when they have beeu mixed with a gri^at quan- 
tity of vegetables, and of the inflamtnable fub- 
ftance, they may in length of time have been 
changed into pit-coal : but when they have 
been inixed with lefs phlogifton^ and a great 
quantity of the vitriolic acid, they conftitute the 
^um ores, &c. Others of thofe ftrata, which 
are hot yet hardened, prove moreover, by their 
being fet or divided with fome feparating veins 
of land, that they have been formed in the 
fame manner as the fettlings or fediments of 
ftamping rnills, and niay perhaps, through edul- 
coratiou in water, or through age, have loft 
their fertility, fince they never are fo good to 
improve lands with, as thofe ftrata which arc 
fuppofed to be of more recent' formation. 



of the globe, without having recourfe to the' change of anr 
previous fubflance into this kind of earth, as hinted by the 
Author. 

We may allow, neverthelefs, without great hefitation, that in 
fome particular circumftances, fimilar changes may have takea 
place ; if we can rely on the obfervations of Meffrs. Tar- 
gioniy Fcrber, and Mafcagni in various parts of Tofcany and 
Naples, chiefly near the lagoons, or lakes, which in all pro- 
bability are the craters of old and unrecorded volcanos, and 
round which fulphureous vapours, and ammoniacal exhalations, 
arc ftill rufliing out of the neighbouring places, that not only 
the fchijtl or Jlaiey fubflances, but the hornblendes (lapidcs 
cornel) the albarefe marbles and even the quartzous /tones 
are found partly reduced into the argillaceous kind. See the 
Treatife of Mr. Mafcagni sn the Lagoni del Scnefe & del V^o- 
taterrano, Att^ 6, printed at Siena y 1779, 8vo. The Editor. 
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SECT. 154. (92.) 

Obfervations on Clays in general* 

Thofe who have taken upon themfelveS to 
examine the mineral bodies according to thef 
principles upon which this fyftem is built, will ^ 
readily, I hope, excufe thofe faults which may 
have been committed in claffing the clays ; be- 
caufe they muft well know, not only how dif- 
ficult it is to procure a number of different va- 
rieties of this order in their natural ftate, wrhich 
have not been previoufly wafhed or prepared 
for ufe, as the lealed earths, &c. bjut al](b that 
it is no eafy matter diftin(9:Jy to defcribe fbme 
little circumftances that occur to the eye, both 
in their natural ftate and during the experi- 
ments. Befides, they cannot but remember, that 
the progreflional degrees both of hardnefs, and 
of the quantity of mixed heterogeneous bodies, 
efpecially iron, produce a number of impercep- 
tible differences between them, ill regard to co- 
lour and effefts, fo that tHey cannot withi due 
precaution be feparated arid divided in^o their 
true genera, fpecies, and varieties before fome 
more evident differences between them rnay, by 
repeated experiments, and perhaps by procelfes 
yet unknown be difcovered. 

The degree of fire is fo much the more im- 
portant in the examination of clays, as without 

it 



t69 .^WLGIUjACEOUS EARTHS. Seft. 154^ 

it, we can never avail ourfelves of them in com- 
mon life. For, as it is wrong to aflert with 
fbme authors, that refractory cl^ys never crack 
in the fire ; their not imbibing water when 
burnt, is a character equally fallacious, un* 
lefs the manner of working and the degree 
of fire* are taken into the, account. Hence 
comes that great difference in regard to appear- 
ances and qualities, between a tobacco-pipe, 
which is very little baked, and a jarr from Wal- 
denburg ; between a common brick, an^ th^ 
other fort called a W^terrclinjcer, 

The ufe of clays in common life, Is more ex-^ 
tenfive than I have here room to fpecify ; for 
whifh reafon I will only mentioin fprng parti* 
culars relating to It. 

The porcelane clay is employed to make vef- 
iels which have the quality already mentioned 
(Seft. 151). I make no doubt but it enters into 
the compolition for making the fine porcelane 
ware at fome places ; at leaft veflels are pre- 
pared from it of the fame goodnefs in every re-r 
fpeft ; and there are likewife fome varieties of 
this clay, which become quite white in the 
fire, a quality which is efteemcd the mofl va- 
luable in the fine china-ware. 

The indurated porcelane clay cannot be eafily 
heated without cracking, and therefore w-e cai^ 
go to no great length in the hardening it by 
fire ; though this circumftance is of lefs incon- 
veniency, than when it has original cracks, of 
Is n^ixed with heterogeneous fubftances, 

The 
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ThefteatUes(Se<a.57), is purer and mdrefolid 
in China thafi any place in Europe. The natural 
faults of the European ones may> however, be 
altered by adding fome fat fubftance to it, when 
it is to be burnt : by which means it becomes 
black or brown ; and this method is &id to be 
ufed at Bareith. The coarfe porcelane-like- earthy 
is ufed under the name of French Clay^ at the 
glafs-houfes, fteel-furnaces, and other works of 
the fame nature, for the fame reafons as it is the 
principal ingredient in the making of crucibles^, 
retorts, &c. ^ 

The boles have almoft loft their value as mei- 
dicines, and are employed to make bricks^ pot* 
ters ware, and pig-iron. 

The tripoli is an indlfpenfable article for th^ 
poliftiing of metals, and fome forts of ftones; 
it is likewife on certain occafions preferred for 
making moulds to caft metals in. 

Clay is of the moft indifpeiifable advantage to 
agriculture* We mtift however -except the 
white clay and the fermenting clay, both of 
Seft. 144, varieties whofe utility has not beea 
difcovered. By virtue of its coherency, clay 
retains humidity, oil which, perhaps, its chief 
power of promoting the growth pf vegetables 
depends, its other efFefts being adventitious ei- 
ther from natural or artificial circumft^nces ; 
unlefs the clay has formerly been a mould or 
humus ater^ in which cafe it is reafonable t6 
conclude that part of it will enter again into the 
formation of new vegetables. The clay ufed in 
the refining of fugar requires no other quality 

than 
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$han that it may hot dry too foon[r]. But 
that fpecies which is to be employed in fulling, 
piuft, if we were to judge ^ priori^ befides the 
finenefs of its particles, be of a diy nature, or 
fuch as attracts oils ; though this quality may 
not,; perhaps, be found in all thofe clays which 
are novy* employed in that bufiqpfs [^.] 



^«" 
X 



[c] Compion clays arc ufcd in the refining of fugars, in or* 
^cr to hinder their too precipitate deficatjon. Wern. 

Claysy as found in the flrata of the earth, contain in 
the firft place the bajis. of alum^ or clay^ properly fo called ; 
fmd {tcondly J^liceous earth or /and paorc or left fubt^ : very 
pftcn they alio contain the vitriolic and fpmetimcs the ma* 
rine acid, both of which may be feparated from them by fixed 
alkalis. Befides the .above principles whicl\ are copamon to 
the mod part of clays, many contain i^icac€QMs particles of 
a greater or lefs fize : calcareous earth \ metallic fubfiances^: 
volatil alkalis ; and even an inflammable matter^ although fome 
controvert the lafl, faying that clay does not make any deto- 
nation when expofed to fire : but this argument has no weight, 
fihce there arc undoubtedly many fubflanccs in which the in- 
flammable principle is very copiou9 \ and neyertheleft they doi 
not detonate in fire. ^ 

Thefe earths crack in the 'fire, only when they have im- 
bibed fome moiflure, or on account of fome heterogeneous 
mixture : but when perfectly dried, they fuftaiii the fire with- 
ous cracking, and acquire a coniiderable hardnefa^ even fo a« 
to ilrike fire with ileeU When mixed with a fmall portion of 
fand and of calcareous earth, they not only acquire a great 
hardnefs in the firo, but Ihew a vitreous appearence in their 
fraftures. 

The pure white clay being calcined in a ^rong heat acquires 
a phoiphorefcent property. Fabroni. 

ff] See Note / andy to Se£l. 153, pag, 236 and 237, 
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The examination of the component partsof earthy 

Juhjiances is a very ejfential objeSi for a rational 

miner alogi/i : and deferves to be attended to iJ^itB, 

the utmojl care and diligence. An idea of th^ 

method for making a proper analyfs ofthefefuh* 

fances Jfhould undoubtedly be given in this place i 

that beginners on Mineralogy might exercife tbem-' 

f elves info important a p^rt of knowledge. But 

as Mr. Kirwan has given already a copious ae^ 

count of his practical analyfis of earthy fubfiance^ 

at page itot of his Mineralogy : and as no mine-- 

ralogijl ought to be without that e^xcellent work^ it 

V)ould be pfedlefs to trinjcribe it in this place. 

The EPITOR, 
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SECT. 15^. (ii^.y 
General properties of Sa/fs* 

The Salts. Salia. Lat# 

fiy this name thofe mineral bodies are caltedi 
which can be diflblved in water, and give a tafte J 
and which have the power, at leaft when they 
are mixed with one another, to form new bo* 
dies of a foHd and angular lhape> when the wa* 
ter in which they are diflblved is diminiftied 16 
a lefs quantity than is required to keep them in 
folutlon ; which quality is called Cryftallifa-* 
tion {e]. 

In 

[e] The general charader, or the definition of falts given 
Iry Bergman, has been infcrted in Note j^, page 10: but Dr. 
Withering has obferved that the fame ^finition does not ap- 
ply pferfeclly well to feme of the fimple falts. Dr. Black, of 
Edinburgh, defines falts by faying that fallne fubftancei are 
jfipld^ mixible with water ^ and not itijiammable : but the fame 
Dr. Withering rightly remarks, that this definition is alfo ex- 
ceptionable : (ince it has been found, that volatil alkali, in an 
•eriaLfocm^.is in a certain degree infiainmable* 1 he Editor. 
" - - No 

I 
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In regard to the known principal circumjftane^is 
or qualities of the mineral falts, they are divided 
into . ' " , ^.^ 

1. Acid Saks, or Mineral Acids, Salia Acida^f • 

2. Alkaline Salts, or Mineral Alexis, . -S^//^^ 
Alkalina. 

/nil 
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No other falts ought to he coDfidered apd ranked in a mi- ^ 
ftcral fyllero, than thofc which are found natural in the earth ; . 
and for this reafon a great number of Salts will be in vain 
looked for here, vi^. all fuch as arc either patural or pre- , 
pared by art in the other two kingdoms of nature, and from 
iubflaoces belonging to them. The Author > 

I mufl confeie that the noble author's reafon for excluding . 
many fubflances out of his mineral fyftem that are not formed : 
in the earth, does not appear to me fatisfai^lory. For if thpfc/ 
fubfiances ought to be excluded which are never found but in v 
a il^te of combination or ^mixture, the earths and metals will 
prefent us with no fmajl number of tsven primitive fubflances 
that demand rejedion. And with regard to fuch matters as are , 
faid ^ot to be formed in the earth at all, though they ftrongly 
jreifcmble ojher mineral fubflances, fuch for example as tlie . 
xri^jrous acid andfixed vegetable alkali, the firfl of which has been , 
laid to require thp putrefatStive fermentation to produce it, and 
the latter to be produced by calcination, we cannot be too 
c^i^tious in rejeding them. For, without mentioning the great 
probability that future refearches may find fuch ip the bowels, 
of thp earth, it 4oe8 not ieeip confident with the Jaws of a, 
^^tional ipineralogy to plac^ a greater dependance on the ori^. 
^nal exigence than on the external characters cif-bodies, whicbf 
lad our illujtrious author has reduced to th«i]r tniQ value by, 
daffing them ^according to the chemical ai^^lySft of each fub-^ 
^ance. It is not in fad *what a foiSl might have been fornaerly y. 
l)ut what it /i, that muft determine its right to enter into a: 
lyftem pt natural knowledge. The mineral ^ingidom is as it, 
x^ere the repeptaclc for ^11 bodies tba^t are ijo^ either ia ^hc&i 
vegetable or animal ftate.^ *I he Editor. .;,*. 

V^L. I. T There 
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.3t// ^ ^f^^ »^ »^r^ mrfierai acids were knoivn 
iBan the vitrioKc and tnarine ; the bpracic or &• 
dztivc/alt being reckoned as produced artifcialfy^ 
}ut tckter ^fcoveries have proved that '^e may 
reckon at tiafi eleven mineral ^ids, put ^f which 

pnly 
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There have, if34«e^f kc«n npany atteiiipts made to Reduce 
jnoft of the miperal acids to the vitriolic, which by irfany ia 
called the utfiyerfi^i acid : but experinnetits feem not to agree 
Whh It ; at leaili nofeody has yci been able, by uniting a phK>- 
gifton with any other acid than the true vitriolic, to prodtieo 
a ftrhftrmce in every pa^ticuiar refembling the true brioi* 
ilifhe or fulphur. For this reafon I cannot yet giyp nay a<!bfft 
to Do^or Pietfch's opinion, who endeavours tp prove, that th^ 
adid of nitre is derived from the vitrioHc acid, that is, before 
hrs theory i? confirnned in the large way, and the anaiyfie.tias 
been more plainly laid open ; butl think the quefiion renrainff 
ftfll undecided, whether the nitrous, vegetable, and nnncui^ 
acids arc primitive fubftances t or if they owe their origm to 
one and the fame priflciple ? and, if this laft be the cafe, o^ 
fv-iiat nature this priaciple is > But howfoever this may prove, 
' the confideration of thefe acids feems rnorc properly to belong 
to another fcience. The fame may be faid of the do^ine 
which holds^ that the nitre is produced from the principles of 
the fea-faft by a certain'peruliar modification. 
■ The above-mentioned mineraj acids, which are by art ex- 
tracted from the vitriols and tlia fca-falt, are indeed neve^ 
found pure in nature, becaufc as foon as they, on any occa* 
ffbn-, are^ either by a natural or artificial heat, feparated f^ona 
any futftance, th**y inflantly attack and unite witl^ another. 
Nevcrthelefs, a«^ they may, and perhaps fometim^s really do^ 
cxfft in for|t» of Vapours, which efcapc our fight; and that" 
tl^ theory of the falts, and the falinc ores, is founded jupoii 
^tlities already difcovercd in thefe acids ; 1 haye thought if 
feceffary to defcribe them fuch as they are, when mixed with 
iyute-water alone ; and this the rather, fince the water is thcif 
thoft common vehicle in the exercife of their effeAs^ in thi 
ijnincral kingdom. 
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only two or three have been found in an mcom^ 
btnedjlate. Thofe hitherto known are the follow^ 
ingj vis^ the vitriolic, the nitrous, the marine, 
the fp^fry, the arfenical, the molybdeiiic, the 
tungftenic, the phofphoric, the boracic, the ibc- 
cinous, and the zcn^: of which wil/ he treated 
feparatdy in the following fe^iont, ' The Editor, 
chiefly from 3ergnjian. 
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It has been obferycd before (^lotc * to Scflt *i.) that the 
quaHlies pTatfenic in f&rm'of a calx,, may agree. with the de£- 
nition of falts, and at the fame tiaie be reckoned an6^tig 
the femi -metals ; which cannot be any otherwife explained, 
than that the arfenic, confidtrtid in a.<5trtain rdpsA a<«lform, 
is a fait ; and when coj^fidered in other circumilances, a metal. 
This is the eafe with- feveral other bodies' of the mineral kiiig« 
dom. the AuthW* 

I learpi by a letter from Chevalier Landriani, Profeflfor of 
Natural Philofophy at Milan, dated thi^ 2d of June, i^^Si, that 
Count de Saluces of Turia h«$ converted vitriolic acid itito ni- 
trous, and muriatic* There is arlfo an experimeiat of J. G. 
tVallerius, quoted by l)r. Le«lris on Nieuman, II, 265, where 
fait of tartar being nnxed with fomfi dulcified fpirit gf vi- 
triol (or perhaps unre^ified ether) produxsed, after ftaoding 
corkedi for four months, a prifmatic faltiafome refpc^s re« 
fembling nitre, particularly in that of detonating* T^ greate& 
part of the fpitit of \\xrio\ had made its efcape. 

The fame Profeflbr Wallerius affirms (pagje 13 of his Mi- 
neralogy, le/dit, 1778) that, according to the common opinion of 
chemi^, the three miper^l acids, viz^.the vitriolic^ the m- 
trqusy and the rnuriatk^ are identic, the two laft originating 
from the firfl. But Chevalier Lapdria|Q[i, in one of his Opuf- 
icula, printed at Mijan, where he treats profeffedly of this 
quefiion, afferts that all ac^ds derive their origin from the 
aerial acid or fixed air^ as this aeriform fubftance i$ generally 
produted from alpaofl all other acids, when treated by the 
proper chemical proceiFes, which he defqribes in the treatife. 
§jec Note u to Seh 156, conicerning the production of Niirom 
acidf by Cpunt dp Saluc^s already meptioncd, Thf Editor. 
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S E C T. 156V (F2Q.) 

Acid Salts. Salia Acidai, , 

The ch^rai^ers qf th^e. falts are,^ tliat; 
they, 

I . Have a four taftc [/ ] - 

Z, Are coi;roiive ; that; i^.tp fay, h^vQ^: power 
' of diflblving a great number of bodies. 

3. They have a ftrong attra<3:ipn to/ the al-* 

' kaline falts and eafths, whence they al* 

' ways unite with the'mwttiian effervefcence, 

. and fometimes with a ftropg heat ; 'by this 

mixture bodies are produced, which are 

employed in common life under the names 

oi vitriols^ neutraifalti^ gyffum^ &c; 



[/] Sapidity or tafle is fo irfher^nt a quality in falts, that 
m'e need not hefitate iii affirming that this fenfetion i)i always 
caufed by the aif^ion of fajine matters on bur organs, Thii 
fenfation is infinitely varied frori) the niofl agreeable excitatioti 
of the perception to the moft deftru<5^ive and painful degree 
of caufticity; Among acids the concentrated vitriolic and the 
rnild tartnefs of vegetables Form the two extr'enies ; and the 
action of falts varies in every flate of combination, fo that in 
fofne its efficacy is fo fmall as to be fcarcely perceptible, T^he 
Editor Jrom Morrgez. ? 

4. The^ 
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4. They change moft of the expreflfed blue 
juices of vegetables into red[g]. 

5. They 



riu^ 



[g] As the tincture of h liotropium is the niccft teft of the 
prefence of an UDCombined acid, it may not be amifs to men* 
tion that it may be had from dyer&.\mder the name o^ Lit* 
mus^ It is very cheap, and generally requires to be greatly 
diluted with di&illed water before it can be ufed. PVithering^ 

The infiifion of Utmui is fetifible to the prefence of om 
grain of common oil of vitfioi^ though mixed with 1 00,000 
grains of water: but ai^ this infudbh does hot change colour 
on being mixed with alkaline liquors^ fome vinegar muft be 
mixed with it, fo a% juft to turn the infuiion . nd^ which will 
then be rellored to its blue colour by being, mixed With any 
iilkaline liquor. ' 

This blue infuiion tiirns red alfo^ when mixed with water 
impregnated with^^/ra? ^/r (or aerial acid) ^ But Mr, Jamei 
Watt obfcrvei that a mi^tute oi phlogijiicated nitrous acidfV/hh 
.an alkalif will appear tp be acid by the teft of litmus^ when 
other teds, fuch as the iufudon of the petals of fear let rofe^ 
blue iris^ violets^ &c. will ihtW the fame to be alkaline : and 
i recoiled that Mr, Ed. Muffey Dela^al, F. R. S. (hewed 
to me fome years ago that w bene vet phlogifton was cdntaioed 
in the liquots to be tried^ we could not depend at all on this 
teft. 

As the above flowers mehtioned by Mr. Watt, cannot be 
had but in a particular time of the year, he had recourfe to 
another fubilitute, which is equally as good add nice. a teft 
for the fame purpofe iis they are* 

This iubAitute is the cxtraft of the red Cabbage (BraJ/tca 
rubra), A blue liquid is obtained by cutting off the ftems, and 
mincing the thin parts of the leaves very fmall; afterwards 
digeiling tbem in water, about the heat of lab degrees of 
Farhenheit*s thermometer, far a few hours, and the clear blue 
liquor will be the moft nice teft, both for acid or alkaline fub- 
ftanceS) as it turns red with' the firft, and gre^n with thefe laft. 

But as this liguid turns acid and putrid by long keeping, 
the above infufion of minced leaves of red Cabbage mzy be made 
in wattr acidulat^fl with vitriolic acid not ftronger than com- 

T 3 ' mon 



a;S SALINAS suisTAKCEs. 9t^, 156* 

5^ They feparate the alcali from the fat, 
when they have been united in foap ; which 
. efFeft is ealled to curdle^ or coagulate. 

6. They 
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moD viriegaf, which m^y be neutralized, when wanted, by 
means of chalky of of fixed or volatil alkali^ tilL it turns blue, 
faking care not to add top much of it^ fo as to become yellow, 
as it' then cannot be reftored back to blue. N. B, This infu- 
fioji may be prevented from moulding in fummer,. by adding 
' to it by a little at a time fomc fpirit of wine. See Mr. ff^att't 
paper ^ read to th> Royal Society in Afay 27 &/?, print td in 
the id part of JPhiL TCranfa^. for the prefntt yeaty 1 784, 

Aci^s not only turn thefe^.W vegetable juices to a red, but 
they recover their blue colour after they have been made^r^^w 
by the mixture, of an aiktiiine liquor. In general; almoft all 
n^ vegetable juices are turned purple^ then i/»?, and a(- 

* terwards green by the mixture of an alkaline liquor, froin 
Ik* hence tbey may be brought qp fucceiRvely in a retrogade o^ 
dcr to the red colour, by thip addition of an acid : and this 
may be repeatedly done tvith the very fame vegetable cxtrati 

• many times, as I have repeatedly tried after the" method of* 
Mr. Delaval, F. R. S, above mentioned* This able philofo- 
pher points out the cairfe of thefe phenomena in his vcvy ela- 
borate and ingenious work, intituled, An Inquiry into the 
Caufe of the change of Colours^ &c« printed in 1774, and pub- 
liihed in 1777, ot which two different tranflatrons have been 
made in Italy, bcfide the French and other tranilations^ 
The author explt^ins thefe phenomena on the principles of Sir 
Ifaac Newton, viz. that the afcending fticccffion of colours, 
from the green to the blue^ and fo on to the red' znd yellow ^ 
aii they appear in the rainbow, depend bn the gradual dimi- 

- nution in fize of the coiouring particles : in confequence of 
< which a fmall addition* of t//7^//;7f acid at a time^ produces 

'thofe fuccefliye changes according to the above order. On the 
(joncnry, by a gradual addition of a cond^nfing (or faturating) 
alkali, the fame change muft take place, as it really does, but 

- in an inverfe order, from the red to the purple^ then to ths^ 
Huei find the green ; but if acid cJXQiigh is added ia sm to tura. 

tkt 
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6. Thev are volatile and fubtile, fo as never 
to be obiervable by the naked eye, unlefs 
they are mixed with heterogeneous bodies ; 
and therefore the figure of the pure mine- 
ral acids cannot be defined but b^ guefs [bj. 
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the juices yelhw^ thieti they cannot be broug&t back again bjr 
the alkali to the purple or any other colour, ' 

Thus far theory it fupported by fa<^s, nnd perhaps whetl 
our knowledge can be carried furtheri vie liiay determine hoMr 
the acid atid the alkali produce the coiitraiy effects of attenU" 
titing and increajing the bulk of the very ian\e colouring par* 
tides of thefe vegetabie juices, onlytb a' teirtara degree, be^ 
yond whi(£h they ads no more able to* effect it. 

We are alio indebted to the fame very able philofophef, 
Mr« Delaval, for the difcoVety, that colours are gederally pro- 
duced by tranfmitted or refra£led rays^ eveii from folid bodies^ 
and not by the limply refleded iight^ as wai commonly 
judged. This is the fubje^t of a very elaborate Diflertation 
which the fame gentleman feht to the literary and philo(bphi- 
Cal Society of Manchefler : and wiU be iqierti^ in the firft vo- 
lume of its Tranfadions to be publiibe<i about the beginning of 
the next year t785. The Editor^ 

[A] The author*s words apply only to thai cafe in which 
common acids alFume an an'iaiform ; but the coiitraiy mufb 
happen, when they are in a concrete form, asvvillbementioc^ed 
at the end of Note k and Note u to th« two follotvinj^ Sec- 
tions : belides th^t fome of the new acids (lately di(c!pyg.r^d) 
always appear iu ^ concrete form^ as will be obf&rved in their 
I'e^edive Sedions. 

To this I may add, that on opening a few^ days ago a fmall 
phial I had almoft forgotteti in the corner of a fhdf during 
, tbefe five or fix years lait, more than half filled with concen- 
trated vitriolic acid, welUcovered with a groudd glafs floppte, 
I found that fome fmall pieces of the concrete acid were 
ilicking to the bottom of the Aopple and to the upper part of 
the infide of the phial. Theie concretions were o^ various 
fizes and ihapes : without any appearance 9f a regular cryfiaU 
JijiatioQ. Edhar. 

T 4 SECT. 
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SECT. 157. (108.) 

t 

A. The vitriolic acid, Acidum vitriolic alumims 

yel fulpburis. 

L The pure vitriolic acid, Acidum vltrtoli 
purum^ 

Is, in abftraA, confidered as poflible to 

occur in nature [/] : its qualities, when 

• ; _ rnixed with^w'ater, in which it is caught 

by difliUation, are as follows. 

1 . When mixifd with the leaft poflible 

quantity of water, it is of an undluous 

; appearance, and is for tha^t rcafoii im- 

' .: ^ properly callfed oil of vitnol[j ]. 
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[/] Dr, Baltaffari fa/s that he found fome dry concentrated 
aeid, adhering to felenitc in a grotto in Monte ZaccMino near 
Siomai bwX. this has been fully difproved by the fubfequcnt 

obfcrvationi of Mr, Murrav. Kirtvan. 

■ • . ,.., )t 

AndMr^deDolomieu has affirmed that he found alfo the pure 

'Coticrete acid of vitriol in a grotto near Mount Etna^ as Mr. 

. ]i4ongez relates. This requires to be confirmed by further oli- 

Icrv'ations, S^e however Note h to 5/f/?. 156, Edit, 

*Dr. Vandelli fays' that it is * fometimcs mixed with the 

. ftreams from the hills in the neighbourhood of Sienna and Vi- 

tcrbo in Italy, raifed no doubt by fubtcrraneous fires. 

PWogifticated or volatile yitriolic acid is frequently thrown 

.out by the craters of vcjcanos t its fmcll is fufFocating and pe- 

^ netrating: its union with phlogifton, and the matter of heat 

gives it an aerial form, but does not prevent its union with 

•water. Ber^. Sciag. § 27, 

ij] The un£hious feel of the vitriolic acid feems to be pro- 
duced by its adlion on the oily matter of the flcin, with which it 
produces a fappaaccQUs compound. Editor. 

2t It 
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2. It has in that ftate a confidcrabk fpc- 
clfic gravity, viz. in comparifon to water, 
as 1 700 to T 000 [it] . 

^. It diflblves filver, tin, the regulus of 
antimony, and quick{ilver[/], but, 

4. Whea 



[k] Vitriolic acid, when moft concentrated by artificial 
incans, has a fpetific gravity of 2125, according ^^ Bergmans 
in this cafe it has 1698,1 parts of water mixed with 426,9 ©f • 
fure vhriollc acid : whofe fpecific gravity, if cieprived of alt 
the water, is eq^iaj t0 422j6 { is other words^ 1000 parts 4si 
this acid mentioned by Bergman, which is perhaps the snoft 
concentrated ever made, contains (till 1698,1 part^ of water 
mixed with 426,9 parts of the pure vitriolic acid accordiag 
to the Formula of CotC3 quoted by Kirwan ia the PblU Travf* 
1782. Editor* This acid^ whe*i w«ll coji centra ted, has neither 
colour nor fmell. Mr. Helot, by the diftillation of green vi- 
triol in an extreme heat, obtained a concentrated vitriolic 
acid in a concrete and cryftalline form. Meyer fpealcs «f iiaji- 
lar civilais, obtained by Nordhaus which were fuming. V/hca 
this acid is well concentrated ,i( will freeze at a degree of €ei4 
between the 5th and 3d of Fahrenheit^ as the Due d*Ay^» 
ihewed in 1779. ^^^ M.deMprveau has frozen the vitriolir 
acid, wixh a leis degree of cold, Mongtz* See alfoNoU h to Se&t 
156. 

[/] It diflblves cobalt, but only partially bifmuth, anti- 
mony, or arfemc. As ro quickfilipcr it Is ovAy coriod^ bjr 
this acid* • 

Gold irfelf is not exempted from the adion of this acid, 
which diilolves it after precipitation from the aqua regia. It 
is even foliibie in its metallic flate by particular managei9eni# 
Both thefefolutioxjs are cryflallizable. Fabroni. 

But, according to Mr. Kirwan's mafterly experiments aii4 
ded unions inf<;rted in the Philofophical Tranfa^lows ij^tf 
0ne hundrtd grains of meci: vitriolic acid dilfolve, and re* 
quire to be faturated with, the foilowinjf quantities of i;he& 
metals, vi/. 

Mcreurjr. 



4^. Wlieii mixed with more watef, it dif- 
fi)lves zinc, iron, and copper. 

5. It diffdlves likewiie the calcaredtis earthy 
and precipitates with it in form of a 
gypfum, of which a part (hoots into 
gypfeus Drufen, Selenites et crx/lalli gyp^ 
Jhi of Seft. 1 8 and 1 9 [/»]• 

4S« It unites with a pure argillaceous earthy 
and diflblving it without any fermen- 
tation, makes alum [»]| 

7. It has a ftronger attraction to the in- 
flammable fubftance, than to the alka- 
line fait, and forms with it a body^ 



Mercury, lead. Silvcn Cobalh Wifmurfei Nickel. 
432t gr. 4*2gr. 390 gn 36ogf. 2sot03iogr. 32ogr. 

Zink. Iron. Copper. Reg. ofArfcn. Reg. of Ant. Tiiu 
318 gr. ayogr. 360 gt, 260 gr. 200 gr. ii%gT. 

See the end of a finiilar Note to Se^. 1 59, 

[m] With ponderous 0arth^ \t forms the marmor metalliamtp 
or bdro-fclcnite of Se£J. 50. 

Accor^ling to Mr. Kirwan^ one hundred grains of pure vi- 
triolic acidy require for faturation the following quantities of 
the following fubilances, viz. 

Fixed vege- Mineral Volatil Calcareous Magnefian Argill. 
table alk. alkali alkali ^rth, earth earth 

315 ^r. i6sjr. gogr. iiogr* ^o gr* T^gr. 

[«] It was faid in the text, that vitriolic acid unites with. 
the earth of quartz^ when diflblved in the liquor Jilicumf with 
which and with argillaceous earthy it forms alunl. But it it 
now fully demonilrated that the balls of alum contifts only in 
th£ pure argillaceous earth* See Macquer*s Dickionary at tht 
artkU Alum. The Editor. 

I which 



which properly may be called the «/- 
neralfulphur. 

$. When It' is perfectly united with phlo- 
giftic fubftapces bqlonging to the vege- 
table kingdom, and the water has been 
perfectly feparated, this mixture catches 
flame in the open air, and is confumed^ 
as may be feen by the powder called 
Pyrophorus \a\^ 

9. It attrads water ftrongly, and the aque- 
ous vapours out of the air ; and if a great 
quantity of water is added to it at oocc, 
a ilrong heat arifes [ p]. * ^ 

ID. It unites readily and eaiily with the 
alkaKs, wheceby, according to their oa- 
ture, different rorapaunds are produced^ 
which have obtained the names of Tizr- 
torus viiriolatus^ . fal mirabile^ and fal " 
ammoniacum jixunu 



T"*^ 



\q] The various theories of the pjrrophori, none of which 
are yet incoq trover tibly eftabltftiedy fe^m to render this cha* 
ra<5ler rather doubtful, or at leali too retnpte to he offered 39 
one of the vitriolic acid. Editor^ 

[^] The vitriolic acid not only esp^U the am^/ ar; ^ or 
fixed air from calcareous or abforbent earth to unite with 1 
but likcwili^the fluoror fparry acid froagithft fubftancet of Se£t« 
^s, an^ aifo the marine acid, in foro^ of air« It difengafet 
fh^ iQflai:pwible air from diSerent metals as croo, zinl^, &c» 
of which, according to MeiTrs. Prieilley, Kirw^n, and other 
^iloibpher&f this i\v is the true phlogifloat Efdlu 
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NitfoUS acid. Ac'idUm Nhrr^ hit. Acide Nt* 

treuxy Frencli. 

Nitrous acid is by feme ekcluded from the 
mineral kingdom, becaufe they fuppofe it to be 
produced from ^putrefaftion of organic bodies^ 
But thefe bodies, when deprived of life, are 
again received amongft foffils, from whence: 
.their more fixed parts were originally de- 
rived [q]. 

1. In the moft concentrated ftate that art can 
procure this acid, its fpecific gravity is 
1.580. Bergman[r']. 

2. It is colourlefs when pure, but its ftrong 
attrafiion to phlogifton caufes it ufually to 
be of a yellow topaz colour. This lupef- 
abundant phlogifton may however be drr-. 



[f ] It is Inown by the important experiments of Do^or 
Thouvenel, that the nitrous acid is formed out of almoft every 
fubftance^ and therefore may be faid to be common to all the 
three kiB^doms of nature. Mon^ez. 

\r] By the accurate experiments of Mr. Kirwan, it appeart 
that the fpecific gravity of mere nitrous acid muft be:=:5530? 
but when it is found to be only 1580, in that cafe it con* 
tains 708,1 parts of mere acidy and 871,9 part^of water. 
See Hate k U Se^* 157. hditor^ 

Ven 
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vpn .off, * ^nd the acid xepdered coloi)r«> 
lefs ^s]. 

3. United with an alkali it formg a fait 
which when in contaft with a phlogiftic 
fubftanCe in a red heat (either of itfelf or 
of th? faid fubftange) Js rapidly decom- 
pofed, the acid flying off, or becoming de- 
ft royed iij a peculiarly luminous flame, 
with a noife called Detonaiwrtj and the 
alkali, if fixed, remaining behind. 

4. With different proportions of phlogiftoDfl^ 
it forms phlogtfticaied acid and nhrouif 

. ^. It has never, as fer as we know, been met 
with difengaged, lihrcfs perl^aps in water 
precipitated but qf .fhe atmofpqere ; but is 
found united to alkalis, or tg earths. Berg. 
Sciagr. [u'j. 6. It 
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£5] Thf moft highly colouced and fuming nitrous acid may 
jreadily be.reoderedxolonrlefs/ by boiling ic hallily in aii opeiii 
yeilel. Partrof the acid dies oC^ carrying the fuperabimdant 
j)blogi0on ajong wit^ it^ in the form oi nitrous air» Wither^ 
ang. ' ' • 

[/] Somie modern chemifts regard nitrous air as a prin* 
a^\t fui genefisy which requires only tO be united to dcphio* 
gtdicated aif and water to produce the nitrous ttc'id. Thii 
hew etiology is the produdiop of M. J-avoilier. Mongcx. 

Aa idea of the* theory of M. Lavoifierniay be had from . 
the Lemons de Chymle of M, Fourcroy. pp. 53-^64, vol. L 

[«] It appears by the experiments of Margraff (Memoirs of 
the Berlin Acad, for ij^i) that rain and fnow wate^ Contain 
uhcombihed nitrous acid, Burghart, in his treatife on fait di 
fiignett^ fays that native nitro^s acid is found in fome^ines, 

.''■ V ." ' ' ■'' ■■'■ ■' V • '"'' " •" " aad * 
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6, It atS^ tsry j^xrtrMfy on all ii&a^ and 

tegetable 

. - ■ ij * 
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imct JmrtiCTittirly in thdfe erf tlkraM^. Mr.Kiruran allowf 
ifwH k iiiary, jMxAfm, be foand in charndt and privkf : and 
^ wa» lately reported that a ipine.pf mtre fras fomd tiy Abbe 
FoFtfs at Malfette in the kiiigdom of Naples. Editor, 

Mr, Le Comte de Saluc^, Prefident of the Reyai Ap^evy 
cf Sciehde^ ar Turin, wrote nre a letter dated tbe ^itb of 
March 17839 including a' pfifiited one^ dire^ed to Mtffieiirs 
Mscquer anil Cigna, in^j^^ich be af&rms that ihti, coq/litnent 
farts of nltroU^ acid are an aceidnhus empjreumaiic liquor^ tBr 
volatil alkali^ tfy cahareouf earthy otid a lit fie vtirifiable earth i 
thaty in confequmee pf thofe data, he bad prodneed a rgal nitrey by 
ODmbinisg^fbeiis pnofcipieB ^ntbctically ; that he-had fomtd a 
true niirous acid without tbe introdu^ion . of any matter, that 
comld be fufpe^ed oi cpntaiaing it : an^ that. b^. has ftriffly 
denyonftr^tffd the- coftv^rfion of tbe viirhtit hit^* the mitrens 
acid: ft Iktie after, the noble ati^hor adds that the |>roeef8 for 
y reducing the nttrous acid conliils in preeipitating the earth 
ipf iron from a folution of green poperas by a volatile alkali. 
ybts- pre ci pit atioa Vs nude with vari^iM-^ienoveAa,. ae* 
cording to the intermedium made yfe of in deconrpofing tbp 
la! antMfnoniac ^ tbus be has px^snred it by etnployiiig the to- 
fatil alkali, obtained by laosms of oil of t^tar,- ioap Ices, -and 
tlee tiqupf of flints. Thefe liquors mufl af length become 
cei»bii)fd wrcb the fixed alkali after a long repoiC|i gj^ afur 
filtration bp eraporated or diftilled. 

The fame noblj? autho^.^inhis letter directed to.xpj^) nakes 
the followijig rcp[iai:ks. 

1°, A recent folutipn of martial yitriol does not pais tp the 
^ate of nitrofity. But^ fiiys he, ao old folution appesfring tome 
to difiVir from the other but it> containing Icfa martial par- 
ticles » 1 boiled the recept folution, and haying treated it like 
the other, it afforded no lutrpus fubflancc. IJere, Sir, is i 
circiimftance that has given mp much trouble, p;|mely to dif- 
cover the dtfcifivc modificatlbw of this roetaroprjphofis with 
regard 'td the ncid. However, 1 flatter myfclf that, I have fuc- 
tccdcd in ci:tr:ng this Gprdian knot, &c, 

2\ Sor . 
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1^. S<^tiiion9 o^tlie vitrioh pjf caliper or of ziak^ or the vitri: 
pUc acid m a fluid flate, we^p oot prpper for efiedting this me* 
^amefphelif. 

3. The cauftic or fluor volatile alkali has not fucceeded, 
nor even th^ vplatik felt obtained by iMermeMutns umief a 
fluid form. 

The authofr concludes with the following propofitions, 
which he prornifes tp defHoo^rate at large in an elaborate work 
which he is about to pub)iih, and which the public, i^o doubts 
will anxioufly >kpc<J. They art^ 

I . Tkat efief veice^es do not depend on the prealaUe es- 
iilence of a pneumatic gaf • 

3. That q^uick liine is not if^effervefcent withi acida, nor 
even thjEJ volatile canftic Spirit* 

3* That the prlyat joft of g<^8 in qiiick Ume 15 hot thp caufe 
of its catiftklty i ahd ^Vhat is the catife of this property. 

4. That nitrous gas is ^othing elfe but the moH volatile 
and concentrated, pare of the nitfoua acid difguiled by phlo- 
jgifton. . . _ .' ' 

* {. Tl^at tl^ere is always a vact^uin made in the veffels in 
^hich the opKccationa are performedy and that the air expelled 
|ias often been taken for gt;nerated air- 

6. TKat pietallic calces do not; contain air, apd that the 
augmeiitatioh pf their weight is owing to the part of an acid 
that combines with their phlogiflon : apd t^at merciuy is 
.augmented' (in weight) in proportion to the lofs of the nitrous 
acid. 

7* That the air is the vehicle i^nd fpecific meniinium of the 
volatile principles of bodies : thdt there i^ a part that forms a 
pombination with them, another which is not In the ftatp 
oi aggregation : and lafily, another in which thefe nev^r com* 
pounds are in a ftate of fufpeaiion. 

' 8. That the pretepdeditidn6t|o|i of miniujm without an in« 
termedium is npt a thie revival. 

9. That red precipitate and minium decompofe iron by their 
mf^cptiop^ each becopaing reduced s^ter its own manner. 

U). That 
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iStxtzl flame when poured on oUsfte^j^ 
' j^ It diflblves calcareous earths with which 
k forms deliquefcent acrid bitter falts often 
phofphoric [x]. " . . 

8v Is di^lves and corrode? all the metals in 



/Q; That the hiflain9i»t3ifity _€>f ibbflance; depends on the 
mode and not the quantity of inflanimable matter they coa-r . 
irarn^; a^pd t)tat there is a n^phit^fm that depends on the ex- 
cels ^f pr^yation, pr on tlje abimdap^e <of the aqueous pris*- 
ciple. 

II, That the coercive n^e^as (pilienx) made nfe of^ 
nameiy, water a^>d qui<(cfilver^ are deceptive and very imper* 
■feO.1 and that the utenfils of baked clay, or eve^.iron^ do not • 
retain ^fes when they. ace penetrated by heat :..tl^t io fiiort 
the methods in ufe are more elegant than good... 

}2, That charcoal in cooling takes up only the air >t Joil 
d^iring igaition^ which is but what CQuld \:^e expected.. TTm 
Editor^ . > 

s 

[w] It was formerly fe^Keved that the eCTetxtia? oils alone 
tccre capable of being inflanned by the nitrous acid : but my 
l2te good friend Mr. Rouefle jtinior fhcWed, in his public Ice* 
tufer of chemiflry at Paris, thar /fs HuiUs gras (fat oiJs) 
would be equally inflamed by the fame acid, ^he Editor* 

Mr. ProTif! has proved fincci ^pat iii certain circumftanccft 
eyen charcoal may dc inflanied by the ifuddea ^omad of ni- 
trous acid. 'FeihronW 

r ' • . ; ' ■ . . 

[.v] According to Mr. Kirwan's admirable tablts pf chemr- 
Vd!i a{l^tties (in the FhiU Tran£acV. for 1782), each hundred 
girains of i^ef€ nitrous acid requires for its full faturatioA th^ 
quantities pf ihefe i'ubfta^ces, yiz. 

Tegetable Mineral Volatil . palcar, Wagnefiaq Argtil. 
ftxcclalk^ aikali alkali earth earth" . cai^th 

^^5S^- V^gr- S7gr. 9fegr. ;5.gr;: 65 gr. 

- . pro- 
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proportion as it is concentrated and de- 
phlogifticated [^]. 

9. With filver, lead, or mercury, it forms 
cryftalizable falts, but very deliquefcent 
ones with copper or iron. 

10. It forms nitrous air with the phlogiftoa 
of all the metals it can diflblve : but with' 
tin and zlnk it not only forms nitrous air, 
but developes inflammable air. 

1 1. It difengages the aerial acid ox fixed air 
from marble, from fpar, from zeolite, from 
chalk, and from magnefia. Fabroni. 



\^y\ The affinity of the* nitrous acid to the metals maybe 
fecn from the following numbers, which denote the quantity of 
each metal that may be diiTolved in one hundred grains o^ 
pure nitrous acid, taken from Kirwan's tables. 
Mercury Silver Lead Cobalt Zinc JJickel Wifmuth 

416 gr. , 375 gr. 365 gr. 350 gr. 304 gr. 300 gr. 290 gr. 
Iron Copper Reg. of Arfenic. Reg. of Antim. Tin 

^55 gr- ^Si gr. . 220 gr. 194. lao gr. 

The calces of gold are (lightly difTolved in nitrous acid : 
however in its metallic ftate it vci\y be diffiifed through, but 
QOt dtflblved, in the concentrated nitrous aci^ ; one inilance 
of which I have fcen at Paris in the laboratory of the Prefident 
de Saron, by a procefs of Mr. Tillct, both members of the 
Royal Academy of Sciencef^. The procefs was this : 22 gr. of 
gold were melted together with 54 gr. of filver, 6 gr. of pla- 
tina, and 145 gr. of lead, and the whole cupelled as ufual : 
the button or r^fiduum being properly laminated, was put ia 
iJivOTig nitrous .acid : and the folution being left to {(and 24, 
hoursy a vifible peticule of gold in its mttallic form and co- 
lour was feen on tlie furface of the folution. The Editor. 
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€U Acid of common fak* $al muriaUcum. Mu^ 
ria. Lat.* jicide Marin^ or Muriatique^ Fr. 
This acid, confidened in that ftate in wRicb 
it cafa be obtained, vij. in a mixture with ^ya- 
ter [tf], has the following qualities. 

J. It does jiot alter the fluidity of water^ nor 
confiderably augment its fpecific gravity^ 
as the vitfiolic acid does \b\ 

.2. ft 



I 
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[fl] The ftmc experirtients that evincecTto Margraff the «c-.- 
iflence of the nitrous acid in rain and fnow water (fee Nott tt* 
to the preceding Sedion) exhibited likewife the prefence of the 
marine acid. It is out of doubt that this acid fometimcs ex- 
ids in fubterraneous places, for it very often happens, tl(at 
on the opening of faline wells, its prefence is announced bcrrfi 
by its fmell and the white vapours it emits, Mongex, 

Dodor Withering fays that he has fome reafon to believe^ 
that the Nevil-Holt^ water does contain fome of the marine* 
acid in an iincombined ilate. See his Note /tf § 29 of Bergman* s' 
Sciagraphia, 7he Editor, 

' It has a very peculiar and volatile fmell. Deprived oP 
its fuperfluous water it alTumes an aerial form, for phlogifton 
ieems to be one of it^ conftituent p^n^. Berg. Schgraphia. 

lb] The moft concentrated: marine acid, acror^ing to Berg- 
man, has a fpecific gravity of 1150. In this Hate it contains: 
928.7 parts of water, and only 221.2 of merg aciJy^s ap-* 
pears by the Rule of Cotes, p. 80 of his Hydrojiat. 8vOi 1775 : 
but men marine acid according to the principles kid down by: 
Mr. Kirwan has a Ipecific gravity of 3i66, See his Memoir 
in xb4, PhiL.Tranfaa • for 1 7 82* yj^^ Editor. 
. * - * - Thit 
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2. It is fomewhat lefs aftive than the Vitri- 
olic acidi 

3. it ftrongly attra<fts the alkaline falts; but, 
however, is forced to, quit them to the yi* 
triolic acid (and to the nitrous) wheu ad- 
ded to the combination [c]. 

4* It diflblves the calcareous earth ; and 
makes with it a fubflance called Sal am* 
tnGniacumJixum. (§ 4. p. 1 7. and § 2 r). 

5. When 



<^^ 



This acid develops inflammable air from antimony, copper, 
iron, zink, and tin ; but at the fame time it feizes afmall por- 
tion of phlogiilon, and forms the muriatic ^ir* It neither 
produces nor develops any fluid when applied to wifmuth or 
nickel, Fabroni from Prleftley. 

It is evident from the experiments of Dr. Prieflley, that mu- 
riatic acid is the true marine acid air unjted with ascertain 
portion of water. It is eafily obtained by heating the fuming 
marine acid in a retort whole mouth isplnnged beneath an in- 
verted glafs filled with mercury. Afongez. 

This acid is tranfparent without colour when dephlogifti- 
cated : but it takes a citron or flraw colour, fmoking and 
emitting a ftrong odour refembling falfron, when it contains 
phlogiflon. Fabroni. 

[f ] This happens in confequence of the fuperior affinity, or 
chemical attradtion that the two other acids have with thefe, 
or other fvibdances : chiefly with alkalies and.earths, though 
10 regard to fome of the metals its affinity is flill fuperior, as 
will appear by the following ta^es, if compared with the fi- 
tnilar ones of the two preceding acids. They are all taken 
from the above quoted Memoir of Mr. Kirwan, in the PhlL 
^ravfail, for 1782, viz, one bundrcd grains of muriatic acM 
requires the quantity of grains txr>te(red under each fubftancc, 
15 follow^ : 

U 9 Vegct; 



Vcgct. fix. 
alkali 
215 gr. 


Mineral 
alkali 
158 gr. 


Volatil 
alkali 

79 gr 


Mercury 
438 gr. 


Silver 
420 gr. 


Lead 

400 gr. 


Nikel Reg. ofArf 
i-JSto^Kx^. 290 gr. 


, Iron 
265 gr. 
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5. When expofed to the fire, combined with 
a phlogifton, it exhibits a yellowifli green 
• flame [^]. 



Calcar. Magncf. Silic. 
earth earth earth, 

89 gr- 71 gr. SS gr» 

Cobalt Wifmuth Zinc 
370 gr. 250 to 320 gr. 312 gr. 

Copper Keg of Ant, Tin 
264 gr. 198 gr. 130 gr. 

N. B. The above numbers exprefs the relative affinities 
or power of atthaftion between the marine ^cid and the above 
fubftances, and the fame muft be underftood of the numbers 
affigned to exprcls the fimilar powers of the two preceding 
acids (the nitrous and vitriolic) to the above fubiianccs. But 
the common taths of affinities only exprefs, by their order, 
what metallic fubftances precipitate bthers from different 
acids; and, asMr. Kirwan obfervcs, they ought to be only 
called tables of 'precipitation^ which is a very different thing ; 
fmce all precipitations certainly are the refult of a double affz" 
nity and decompofition ^ the precipitating n^etal yielding its 
phlogijlon to the precipitated metal, while this laft yields iti 
. acid to the precipitant. See the above Memoirs of Mr. Kir- 
wan, in thQ Phi LTranfaSf, for I y^z. Editor, 

N. B. id. It muftbeobferved on the above tables of affinities 
already given of the mutual attraftioii between the three mi- 
neral acids of this and the two laft Sections, that whenever 
two numbers arc affigned under the f^me fubilance, the 
fmaller lignifies the attraiTtion of it with the refpedivc acid, 
whilft in its metallic ftate : and the greater number fhews its 
attraiflion after it has been partially dephlogiilicatcd by its 
previous fohition in the nitrous acid : for it is a general rule 
of Nature that, in all folutions, a part of the phlogifton of the 
itietal mufc depart before the folvent be able to produce its 
* whole effect upon it. Tbe Editor from Kirzvan, 

[^] This acid combines itfelf more difficultly with phlo* 
j^-ifton than the other two acids. .It attacks and diffi^lvcs the 

white 
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6. When highly concentrated arid pure, as 
when it is diflilled from common fait 
mixed with pipe clay, it diflblves tin and 
lead : but when lefs pure, it diflblves cop- 
per, iron, zink, and the regulus of anti- 
mony : the copper is however more eafily 
diflblved, when it is in form of a calx, as 
the calceS of quicklilver and cobalt like-, 
wife are. See Note c. 

7. It unites with filver diflblved in aqua for- 
tis, and with ]ead diflblved in aqua regia, 
falling with them to the bottom, in form 
of a white fpongy mafs. This precipitate, 
expofed to the nre, flill retains tfce acid,^ 
and melts with it into aglafly fubfliancc, 
which is not fblijblc in water, x 

8. It is greedy of moifture, and attrafts ^t 
from the air ; thus it promotes the decay- ' 
ing of thofe dry fubftances with which it 
has been united. 

9. Mixed with the fpiri^ of nitre, it forms 
the menflruum called agua-regia^ which 
diflblves gold [^]. 

This 



white metals the moil eaiily. It diifolYes all the metallic 
cakes and volatilizes gold, filver^ tin, wifmuth, mercury and 
regnlus of antimony. This fliews that it adheres more 
firongly to the metals, though it attacks them more difii* 
cultly than the other acids. Afongez. 

[e] Mr. Pott affirms pofitively, on the authority of Stahl, 
tl^ tljc properties of the nitrous may be given to the marine 
acid by combining it with iron. But Mr, Macquer informs us 
Ihat all the aitt^m}>ts of MelT. de Machy and Due d'Ayen, who 

U 3 iinder* 



Thii5 acid fcems. alfo^. on certain occa- 
. fiptts, to. have got Ipofe from thofe fub- 
flances, with which it h^ been originally 
united in the eatth : th.^ fal ammmmcum 
iiaiurele at Solfatara in It^ly, antJ the ^^r» 
Jilver ore appear to be proofs of this, aaj 
they feem to be the produSs of time. 
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undertook this l^Our with the^ grcatefl attention^ have proved 
fruitfcfs. The Comte de Saluces, perpetual Prefident of the 
Atademy of Sciencies at Turin, fays exprefsly in the lerter h^ 
htt honoured me wkh, that he has converted the vitriolic 
into nitrou9 and sifterwards into the marine acid. 

It' was'likewife by the means of iron, that this metamor- 
phdfis took place. Sen Note u to the prtceding Sf^iqn. 5at 
while- the Stahls, the Potts, and* the Saluccs do not give U| 
their prcceflcs fo as to enable us to comprehend and repeat 
th|^m» they muft expert to be regarded a^vi^onary enthuSa^a. 
by the bulk of mankind. Editor. 



SECT. 



6e^.l6p; JWIDWBSTANCjieir JJ^ 



SEC T. 1 60, (Additionai.) 



'The Fluor addj /or Jparry fiuor acid» Acidum 

fiiaaris miueraUs. Lal<. 

Tjhis a«cid is obtaifted Jby art, as it h^s never 
been fo^nd difeagaged, b^t united to calcareous 
earth forming a Iparry fiuor, called Deriyjhire 
fiuor ^ Cornifh fiuor y Blue John^ or Amethifi roof^ 
when of a purpje jcolour. See Sedt. za, andfoU 
lowing^ concerning the fubftances arifing from the 
combination of this apd with calcareous 
earth r^]. 

I. This acid is found in great quantity in all 
the fluor or phofphoric fpars. It \% disen- 
gaged from its calcareous bafe by diftilia* 

[a] This acid has not been loiig known. It was difcovcred 
by Mr. Schejek, the celebrated Swediih chemift. Doctor John 
jRcinholtl F^rfter publilhcd an Englifli tranflatioo of, Mr. 
Scheie's m.cmoir, which had beep infer ted in the Memoirs of 
the Swedifli i^cadcnpy for the year 1771. Many chemifts op- 
pofed this difcoyery, pretending that it was only a modifica- 
tion of the parinje; ajrd others, under the nanie of Boulanger, 
affirmed, that tt w;a^ nothing eife but the marine acid com** 
bined with an earthy matter. But at length the famout 
Bergman demonftrated that it ^yac a true zcid fui generis^ and 
the refults of its combinations (hew the thing evidently. For 
clay, ponderous earth, magnefia, quick lime, and alkalies, 
furnifli in combination with this acid, miner^ falts Very dif» 
ferent frqpi tljipfe produced with other acids, 

U 4 tion 
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tion with a ftronger acid, either the ma- 
rine or nitrous, but more eafily with thc- 
vitriolic. 
z. It is very volatile. 

3. Its fpecific gravity never exceeds 1500. 

4. Its vapours when hot corrode glafs : and 
meeting with moifture depofit the cor- 
roded filiceous earth of the retort or veffci 
in which it is diAilled [^.] 

5. This acid^ can fcarccly be obtained pure, 
as it always contains a fmall Quantity of 
iilex, from which, . however, it may be 
precipitated by the addition of an al- 
kali. 

6. It is moft pure when in the form of air» 
It is then heavier than atmofpheric air, 
and kills animals immerfed in it. 



r^l This acid ifi dillillation is drawn out in forni of air. If 
it be then received into a veflTel filled with mercury, upon 
which water is fwimming, every bubble of air that rifes, forms 
a veficle by means of a folid cruft that environs it, and by the 
accumulation of thefe veficles is formed a kind of jelly^ which 
proves to be the Qliceous ea^th which the acid had voiatilized| 
and carried with it, after corroding the retort or phial -of flint 
glafs in which the operatic n was made. This lingular ph^ 
yomtnon was difcovered by the famous Dr. Pricfllcy, whoie 
name will defcend to poilenty in the company of the grcatefl 
philofophers. in this operation, which 1 have often repeated 
with Angular fatisfaftion, the fpar muft be pulverized and 
put into the phial with vitriolic acid : and dillilled as before 
rpentioned. But it is neceifiry to attend to the confequenccs 
that might arifc from the corrofion of the phial, as its con- 
tents m^ght be thrown about and produce difagreeablc and 
^oxicus efie£ts by their corrofive qualiry, TZ-^; Editor. 



7. Thi.s 



7. This air has a gf^at tendency td combine 
v^ith water, and produces heat duri ngthe 
time of cooabining^ 

8. It is colourlcfsf. 

9. Its fmell refembles that, of the marine 
acid. 

I o. It mixes equally well with water or ar- 
dent fpirit, the laft not being fenfibly al* 
tcred by the mixture. 

11. Its affinity is ftronger to calcareous 
earth than any other fubftance : for that 
earth difengages it from any other fub- 
ftance it may be united with. 

12. But being added to lime water, no pre- 
cipitation takes place till it is fully i^tu - 
rated, ;W;hen a regenerated Ipar is precipi^ 
tated. 

J 3, With pure filiceous earth, a folution is 
made of a.fweet tafte : which by ftanding 
becomes gelatinous [^]. 

1 4. M.agnefian earth is diflblved by this acid : 
but by ftanding, part of the magnefia is 
precipitated, and the remainder takes the 
form of a gelatinous fubftance. 

15. It diUblves iron, and its calx as well as 
zink, with great violence, and inflamma-? 
ble air is produced by thefe folutions : the 
folution of this laft femi-metal is partly 
cryftalizable. 



[f] It was thoqghf that (iliceous earth was produced by 
the union of this acid with water: but this miflake has been 
pcdlified by Mr, Meyer of Stecio ; fee Note ^ to page 45. 

16. Neither 



/ * 



tiftywifeu^, *i{^Me or regtilus^ of anti- 
mony are at all diflfelvted by this' ^id : but 
copper is partly diflbfved ; the -^eailcee^^ of 
the al)bv^ r»e«al^ gold exc^pt^d^ a#e slfo 
diffolved by it. 
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7'i&^ acid of Arfenic. Acidiim -^rfenici'. X/7?^ 

This' acid is: prepared By art. It is dry, and 
has a fpecific gravity of 3391 . It' is' fixed and 
fpfible ii> the fire until it ]\zs acquirgdt (6 much, 
phlbgifton as h neceflFarytocpnvertit into white 
;irfemc. ^ In a moift aii* it dcKqucfces. It is not 
found uucombuied but cdnnefted to thie calx of 
fobalt and alfo to pldogiftoti, fbfmiiig either 
a brittle metal or its calx. ' Bergman. 

The arfenical add fufpefted by Stahl and by 
]&unkel, and almofl: demonftrated by Macquer, 
^as at laft eftablifliefd, developed, and exhibited 
^y Scheele,and after him by the acaderyiiciaps of 
pijon, and by Berthplet and iPelletier. 

. Jt is obtained pure by diftilling, from the cal^f 
pf a4-fenic>four times its weight of nitrous acid ; 
pr ptherwife a mixture of the calx of ^rfenic 
with nitrous ammoniac is to be diftilled Very 
flowly. A vitreous mafs is left at the botton^ 
of the retort, whjc)i a^traft^ the hurnicjity of 



the air and becomes ^d. This tiqftior is the 
arfenkal acid in a fluid flate, and the vitrei 
pus mafs, before it deliquefces, is the arfeniay|i 
acid ill a foUd flate [^i]. Its propert^fr are a$ 
follow : 

1. It turns the bhie vegetable colours to red* 

2. It combine? eafily with palcareous earth. 



[aj The eirfenical acid may be extracted either from white 
arfenic or its regulus by either of the three acjdi,' the nitrous, 
the marine, or the vuriolic^ It i« even vetypoffiHe to pre« 
pare it pcrf\ as appears from the mcmoiw on the fabjeft,. 
inferted iir the Journal de A{iUn, intituled Racolta d^Opuj- 
fuiL Whatever may be the rpannier of its feparation, it may 
again be reduced into white arftoSd or its tegulus^ by the ad* 
^ition of ptdo^&oa* 

To have this, acid difengag^, nothing niprc is^neceifary 
than to feparatetit from thephlp^^on that neutralises it. The 
follbwing met&od is t)ie moft eafy and c&eap tliat I have tried 
for this ptjrpofc. ' 

Take two parts of white arfenic n;duced to a gtofs powder, ' 
and pi4t th^m in a glafs retor^.. Upon M% pour t^yclve p^rts 
of aqua forti^ of a light draw colour and of a fpecific gravity 
to water of about li :8or 1375: 1000. Join a rece'fver, and 
proceed to diitillation. A fort of efieryefcence will take place, 
fed vapours will sriie copiouilyy and i^t ifitrQUs acid will pafs 
oyer at firil yellow, and afterwards of a beautiful emerald 
green, and at lall; tranfparent and colourlffk, which (hews th^ 
diffipation of the phlogifton. Continue the fire till the liquor 
in the retort becomes white and of an earthy confiflence* 
This is nothing elfe but the dry arfenical acid in a fufficient 
degree of purity^ and vvl^ch^ibqllld he made red hot for greater 
precaution. 

Afterwards expofe this mafs to thp air to hl]^ in delique* 
fcence ; or, which is fhorter, diflblve it in four times its weight 
pif diililled water, and let it boil in the diiiillatory veiTel till 
po more than half the water employed remains. It will then 
't>c the arfenical acid in a fluid form, iiiid of a fufficient degree 
^ conceatration. Fa^roiu. 
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3. Jti§ia powerful folvtot of clay, part5cir-. 
larly//v(/!hcn Jicated, but .it, has lefs aftion on: 
i*h6r earths. , 

It ftrqngly effbrvefces with alkalis, and 

4. Combined with the vegetable alkali, re- 
generates the neutral arfenical fait of the late 
Mr. Macqiier^ 

5. When this acid is in a concrete ftate, if 
it be urged with the flame of a candte^direfted 
on charcoal with the blow pipe, it refumes its 
phlogifton with great rapidity and regenerates 
white arfenic. And, 

6. Gives a fmoke, the odor of which ftronjgly 
rcfembles that of garlick. 

7. It melts in the fpoon, and does not fumct 
except in proportion as it receives phlogiftoa 
either from the flame pr the metal it refts on, 
which is found corroded by the adion of this . 
aqid. Monger. 

8. This is Jtheonly mineral acid that, being 
in a liquid form, maikes no efFervefcence with 
any of the metals, except :^ink. 

9. It precipitates the calcareous earth from 
lime water, forming with it a white fait almoft 
infoluble in water, but which is fopn taken up 
by an excefs of this acid. 

10. Quick lime takes this acid from alkalis, 
which fhews its ftroiiger affinity. Fabroni. 

11. It diilblvcs metallic calces; and Berg?- 
man {di. Attract. Elec.) remarks that, 
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12. In diflblving iron it produces no inflam- 
mable air, becaufe the phlogifton is immedi* 
ately abforbed by the acid, and produces white 
arfenic. The Editor. 



S E C T. 1 62. . (Additional.) 

The acid of Molybdena. Acidum Molybdenite. Lat. 

This is very probably of inetallic origin, 
though it does not yet appear to which metal it 
belongs. Seeing that arfenic, a brittle metal^ 
by dephlogiftication only is changed into an 
acid different from all other acids, it is not im* 
probable that other metals may have an acid 
bafis, although their phlogifton adhering more 
ftrongly has not yet been completely fepa- 
rated [^J. 

That this acid has a metallic nature, and has 
not yet been perfedlly freed from phlogifton, is 
probable from the following confiderations of 
its properties in confequence of the chemi- 
cal analyfis of molibdena made by the cele- 



[^?] Mr. Hielm, by the perfuafion of the late Profeflbf 
Bergman, attempted the reduction of the acid of molybdena 
into a metallic form, and at lafl obtained a regulus feemingly 
different from any other metal : although its further cxami^* 
nation has not yet been fufficiently purfucd. Bergman^s Scia- 
graph. § 3i. 

4 brated 
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4>rated Mr. Schcelc and the late ^rofeflbr Berg- 
.man[J]. 

I • Its tafte is acid, and at the fame time me- 
tallic. 

2. Microcofmic fait and borax are coloured 
by i^ : and thefe falts are hardly coloured by 
any thing but metallic calces. 

3. It is decompofed, by means of the phlo- 
gifticated fixed alkali, which always indicates 
the prefence of ^ metal. 

4. It is in a concrete form and does n<^ ^li-^ 
quefce analogous to tvhite arfenic. 

5. Its fpecific gravity is 3460. 

6. Its folution in diftilled water reddens the! 
blue tindure of tunifole ; cuirdles foap^Watcr^ 

r-* — "^ • - -^ -- ■ .. . — ■ - ^ , -■.—_..- ^ ^ ^ 

[^] It is but a Few years ago that Mr.Scheele difcorcred rhit 
acid, in the couri« of ibnie refearches he was bcfied m upon 
Molybdena. The account of the procefs may be feen in th^ 
Journal de Phyiique for ly'Si, torn. 20, page 442, The foU 
lowing is the fiibftance of one of them. On an ounce and a 
half of pulverifcd molybdena is poured fix o\mcts of diluted 
nitrous acid, the whole is put into a giafj reroit, luted with 
its recepient, on a fand btd. The acid at firil has no adion, 
but when the ebullition commences, it rifes in red clailic va- 
pours with a (Irong frothing. The diflillation being carried 
en to dryncfs, the rcfidue is of a cinereous colour. 

On this reliduc is to be poured a like quantity of diluted 
nitrous acid, which is to be diUilled to dryiiefs and afibrdt the 
,fame phenomena as before. But the refidue is of a lighter co* 
lour than before. 

After the fame operation hns been repeated four or five 
times, the refidue is in form of a powder as white as chalk* 
This is to be edulcorated with warm water til it has no more 
dcid, and when dry will weigh ^hout fix drams and a half^and 
is the true molybdenous acid. Mon^ez^ 
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and precipitates the fulphur from a fblution o€ 
its hepar. 

7. It becomes bluiflb by bring boiled on the 
filings of any of the imperfect metals. 

8. A very fmall quantity of alkali being pre- 
vioufly added, it afterwards diflblyes a much 
greater quantity at the heat of boiling water i 
and by cooling affords fmall irregular cryftak,. 
The fmall portion, of alkali previoufly added, is 
fufficient to prevent its yolatilizing in open vef- * 
fels. 

9. It eff^rvefces with calcareous earth, mag-« 
nefia, or clay : and forms neutral falts very lit* 
tie foluble in water* 

10. It precipitates filver, mercury, or lead^ 
dfifiolved in the nitrous acid, and like wife lead 
diflblved in the muriatic acid* 

11. It precipitates ponderous eatth from the 
nitrous or marine aadsr And thefe pr^cipi- 
tates are not the regenerated ponderous fpar. 

12. It difengages the aerial acid from fixed 
andvolatil alkalis, and gives neutral acids that 
precipitate all metallic Iblutions, namely gold, 
eorrolive fublimate, zink, and manganefe of a 
white colou^r : iron and the muriatic folution of 
tin, of a brown colour : cobalt of a rofe colour ; 
copper of a blue, &c. 

13. On the charcoal, if urged by the blow-^ 
pipe, this acid is aWbrbed- In the fpoon it takes 
aovhite earthy appearance in the exterior flame : 
which becomes a fine blue white^ when z6ked 
Wi by the interior apex of the flame. It gives 
a beautiful green colour to the roicrocQiouc fait :. 

' ^ I a cm- 
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a cinereous color to the globule of borax, viewed 
by refleftion, but which appears as an obfcure 
violet if feen by tranfmittea light. It is the acid 
alone that colours the fluxes. Mongez. 

See other properties of this acid in Note a of 
the following Se3ion^ 
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^he acid of Tungjlen. Aeidum Tungftenicum. 
Lat. Acide Tungftenique. Franc. 

Sir Tobern Bergman fuppofes. In his Scia* 
graphia, the tunguenic acid to be nearly allied 
to that cf molybdena : but he has ihewn elfe- 
where the real differences between thefe two 
acids [^]. This acid is found in the fubflance 
of this name, which was formerly called lapis 
ponder ofus. See Sedl. 2 7 and the Notes thereon. 

Mr, 



[al In the Journal de Phyiiquc for February 1783, are in- 
fertcd two Memoirs tranflated from the Adts of the Academy of 
Stockholm for 1781, compofed by MM. Scheele and Bergman, 
in which the chemical analysis of the Tun^gilen U given in de- 
tail. The latter did not find the ponderous earth as the external 
appearances in it fecmcrd to indicate, but the mere calcareous 
earth combined with an acid effentially dttferent from other 
acids, though in fome particulars reiiembling the acid of mo* 
lybdtna, . 

The moft remarkable differences arc, 

The acjd of molybdena is fufible in the fire, b\U the acid of 

. .. 2. The 
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Tile fame profeflbr flrongly fufpefted that this 
ncid is of a metallic nature (Sciagraphia. Sedl^^ 
23.). And this fufpicion is now verified by the 
hij30urs of Meflrs. John and Faufhis de Luyart, 
two Spanifh gentlemen, who have applied them- 
felves with tne greateft fuccefs to mineralogl- 
Cal chemiftry. They have demonflrated this 
truth by experiments made on Wolfram, a mi- 
neral hitherto ranged with fimple manganefe,' 
but which is a difl:in£t fpecies on account of its 
combination with this metallic acid. A de- 
tail of the alialyfis made by thefe gentlemen 
may be feen in the youmal de Pbyfique for Oc- 
tober and November 1 784. The refult of thefe, 
together with thofe of Meflrs. Scheele and Berg- 
man are as follow : , 

The tungftenic acid is obtained ip the form 
of a white powder \b\ 

This 

2. The molyhdenoirs ^cid has d ilrongef affinity with phlo- 
ll^tfton, as tna5' be Kztn from its union with fulphur, and the 
change it undergoes when treated with oil* 

3. The calcareous molybdcna is not turned yellow by the 
nitrous acid, (fte Note e to page 47), and is ealily ibhible in it» 
The contrary obtains in the tungllen. 

4. The ponderous earth united with the molybdenous acid 
is^ very i'nlnhle in water, but the fame bafe united with the 
acid of tuntr-ncn is not. 

5. The molybdenous acid has lefi affinity with the calcare- 
ous earth than ttlc tungflenic* For in dij^iling calcai^cus mo- 
lybdena with a fointion of ammoiHacal tungften, that is to 
fay, a combination ofthetungften acid with volatile alkali, 
the calcareous earth unites with the tutsgfteoic ncid, and rcgc* 
nerates the tungften of SeA. ay. . 

[^] To fcpar;ktethc tungAenic acid from itt ¥aie;the tiinR- 

iien is to be reducv'd into powder, and mixed with f(^ur parp 

Vol. I, ' 3i * g| 
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This fait is not a fimple acid^ but. rather a 
compound of the yellow calk of tungftene, com- 
bined with the alkali which diflblves it, and the 
precipitating acid; it is truely a triple falty 
whofe properties vary a little according to the^ 
different proportions, find the more or lefs per<». 
fed: ftate of combination of its conftituent pjarts, 
as may be eafily evinced by the mafterly expe* 
riments of the faid Meffrs. de Luyart, whofe 
work is juft now publifhed in Englifh, vvhilft 
this (heet was in the prefs. Perhaps, by mUlti-* 
plying experiments, a method may fliortly be 
discovered of obtaining this acid pure, as has 
been done with the acid of arfenic. Such how- 
ever as our knowledge ftands at prefent, the 
properties of the tungftenic or'wolfranic acid 
are the following J 

1. If is foluble in 20 parts of boiling water, 
dnd'then reddens the tinfttirc of turnfole, taftea 
fweet at firft, and afterwards bitter vyith a dif- 
agreeable roughnefs in the throat* 

2, With the blow-pipe it melts by itfelf al- 
one, and with other fluxes prefents the fame^ 
phenomena, as the calx of tungftene or wol- 



of vegetable alkali. The whole is to be pLiccd in a crucible 
and uro[ed bv fire. When the mixtufc is melted it muft be 
poured out on a plate of iron, and afttr wards diffolted hr 
twelve parts of boiling water^ Some time after, tht 
Kquor which floats above a white powder that falls to the 
bottom, muil be decanted, and nitrous acid mufl be added 
f<> the liquor to fatur^tion. The mixture will become thick 
and.depolit a white poWder, which being waflicd in oold wa- 
t«r and dried, is tlic acid of tungften; Mongez. 
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fraixi^ of which mention will be made in its 
J)roper place among the fcmimetals. 

3. When expoled to calcination, it fends 
forth the fmell of nitrous acid^ and turns yel* 
low: but on cajoling it retaains white, infipidf 
ind infoluble [^J.- This refiduum melts by the 
blow-pipe, withoiit addition. 

4. The vitriolic, nitrous, or marine acids be* 
ing fjbured on this fait, prodiiee a yellow co- 
lour : and in the filtrated foltition, a neuti:ai 
fait is found, with the bails of fixed alkali, cor- 
fefponding t6 the acid employed. 

5. if, inftead of pouring the acid On the falt^ 
it be poured on its folution, no precipitate is 
forfried, even on making the liquor boil, pro-* 
vided the acid be in fmall qutlntity 2/the folti* 
iiort in this cafe lofes its Iweet tafte and ac-* 
quires more bitternefs. But, 



aia*. 



[c] P^ofeffo^ Bergman nas obferved that this acJd anfd that 
t)f molibdsbna are much refembling tht arfenic fait* And it 
Js well known, fays this eminent philofopher, that the regulug 
of arfenic is nothing but its acid faturated with phlogifton J 
and that its white calx is in an interrticdiate flate between a6id 
and metal, contaihihg jufl fuch a quantity of phlogifton, that 
the acid is coagulated, but remains fliil foluble in watef, and 
ihews marks of acidity. And adds, that by this analogy if 
admitted, we may judge that all other metals fliould coniift in 
fimilar cafes, of fo many different fundamental acids, which, 
with a certain quantity of phlogifton, arc coagulated to a dry 
earthy nature, vit* their calces ; and by a full faturation are 
brought to the flate of compleat metals. 

It is therefore confonant to this very rational theor}', thjJt 
this faline fubftarice being partially deprtred by fire of one of 
its component parts^ it ihould reaffume fome df the propertte:! 
of it's metallic bafis becoming yellow whild Wt, and infoluble 
yihen cold, &c- . The Editor^ 

X a 6. If 
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6. If a iai^e quantity o£aptd be added, the jel* 
low tun gftenic calx is then precipitated. 

J. The acetous acid, or diftilkd vinegar, dif- 
felves this failt compleatly by ebullition : and 
this folution being left to cool, there is a white 
matter, adhefive like wax, depolited on the fides 
of the veliel : which being walhed, and knead- 
ed with the fingers, forms a mafs adhefive like 
bird-lithe, which has a fat and very fweet taftc 
to the tongue. This, on being expofed to the air^ 
acquires a dark-grey colour, lofes its adhefive 
quality, and grows bitter. This matter dif- 
iblves in water, and gives it at firft a fweet, and 
then a bitter tafte: makes the blue paper of 
turnelbl red, and has the other properties of 
t)\t fal(, except that it turns blue with vitriolic 
acid, and that it precipitates the vitriol of cofH 
per. 

8, When a quantity of lime-water is poured 
upon the folution of this acid fait by diftilled 
vinegar, or nitrous acid, white precipitates ajre 
formed ; and all of them are a true regenerated 
tungften. 

9. This acid with borax, being urged with 
the blow- pipe, produces a blue glafs: and 

1 o. With microcofmic lalt gives a fea-grccn 
glafs. 

1 1. The iblution of this acid in water, being 
faturated with fait of tartar, produces a neutral 
;(alt in very fmall cry Hals. 

12. With volatil alkaH, it forms an ammo-, 
niacal fait, figured like the paints of fmall pins, 
tybich in diAillatipn give over the alka}i in a 

eauftic. 
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cauftic ftate. This ammoniacal fait decompofes 
nitrated lime, producing a regenerated tung- 
ften. 

13. The folution of this acid, mixed with 
magnefia, produces a neutral fait of difficult fo- 
lability in water. ^ \ 

14. It produces no change on the folutions 
of alum, or lime; but it decompofes acetated 
ponderous earth, and precipitates it abfolutely 
infoluble ia water. 

1 5. This acid precipitates of a white colour . 
the vitriolic dilutions of iron^ zink and cop- 
per : as well as the nitrous fplutions of iilvcr/ 
mercury, or lead, and alfo the folution of this 
laft in the marine aci4« But the muriatic folu* 
tion of tin is precipitated of a blue colour. The 
muriated corrofive of mercury and the Solutions 
of gold are not changed by this acid. 
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The phofphoric acid, j^adum phofpbgri. Lit. 
Afide pbofphori^ue. Yniiizh. \ 
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^Thi$ acid has a.s yet b^en dircovered \f^ 
no other foflil fubftance than one ipecics of lea J 
^re. It has lately been prpcurod in great abunr 
dance frorn, bpuag [a\ Fo{fil bones and iomfl 
vegetable fubftaiices likewife RO|i.tain it. - 

!• It 



tm^t 



[#j]'Mr. J. G, Gahn 19 the firfl who difcovered tHe pHoC-r 
phoric acid in a calciform kind of lead ore, aj profipijbr Bf rgnmii 
obferves in his treatife on the D^imajla Humida» Se^. 7. 
pag. 424, and in his Sciagraphia^ Seel. 34. 

Phofphorus was difcovercd in the year 1677, by an inhabit- 
ant of Hamburg, who was fearching for the philofophcr's 
Hone. His name was Brandt. This difcoyery was roucK 
talked of, and Kunkcl afTocjated with Kraft to procure the fc- 
cfet : but the latter, thinking to have made a great fortune, 
purchafed it for himfelf alone, under a promife not to com-» 
municate it to Kunkel. Kunkel, irritated, at his duplicity, be* 
gan to make experiments on urine, the only circumfVance he 
had come to the knowledge of, refpectlng the production of 
phofphorus : and applied himfelf with fo much activity and 
perfeverance, that at length he difcovcred the proccfs. If is 
therefore with juftice that phofphorus is called by the naifie.of 
Kunkel, to whom the public is indebted for the difcovery, 
and not to Brandt or Kraft, who kept it a fecrct with a view 
to enrich tbeinfelvcs. 

It is certain thnt the famous Boylc likewife difcovercd the 
method of making phofphorous, after having bought apiece 
of Kraft, in 1679, to flicw it to the King and Queen of Eng- 
land, 
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1. It Is fufiblc in the fire, and thkes a con- 
crete form. 

2. When deprived of water, its fpecific gra- 
vity, accordmg to 3ergman, is 2687. 

3. It 



land, and that he conimiinicated hisprocefe to Godfrey Hank- 
witz, who fupplied all the philolbphers in Europe with this 
fubllancc. Boyle publiflicd his procefs in 1680, which may be 
feen in the Philofophical Traniadions of that time. Macquer, 
from whom this recital Is taken, fpeaks of a ftranger who 
communicated this procefs to the academicians of Paris, but 
he does not mention his name, probably for very fufficient re?- 
fons. But till very lately, that Scheele's new n^cthod of pro- 
curing phofphorus from the calcined hopes of animals, alj 
Europe was fupplied with" this extraordinary chemical pro- 
diicVion from Fngland. 

To obtain the phofphoric acid, and thence phofphorus, 
the })ones of animals are to be calcined, hardFy to whitencfs, 
and no more : then reduced, to powder, and well iifced. In 
general this trouble may be fpa^ed by buying the pc^vder that 
is fold to make coppels for elTays, and is in fa£^ the powder 
of burnt bones ready fifted. This is to be mixed with an 
equal weight of the vitriolic acid, being thrown in by little 
and little, on account of the vapours that arife. In the procefs 
J was a witnefs to in the laboratory of the Prefident de Saron 
a^t Paris, no more than three poimds of calcined l>one8 were 
pixed with two pounds of good concentrated vitriolic acid, 
in adtling the powdered bones, care was taken to Hand on the 
fide on which the wind blew, in order to avoid the vapours^ 
^'our or five pounds of water were afterwards added. The 
whole wa§ then left in repofe for twelve or even twenty- four 
hours, care being taken to add w,ater in proportion to the lofs 
hy evaporation : fo that the \yhole was kept to the corifillencc 
ot foup. It is preferable to leave the whole in cfigeflion on a 
<':t!nt!e fand-bath. 

. Tiiei^ollowing day, twelve, or .even twcpty-fbur pounds of 
water niufl be added, aud^th? whole filtered. or paffed through 
:\ f.ik .ilcvcr. ' The refidue* muft be edulcorated by freili hot 

X 4 water 
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3, It powerfully attrafts moifture and affumcs 
an oleaginous appearaace like the vitriolic acid, 
jbut it recovers its concrete fo^m by the a^Jlion 
of fire. 

4. While 



watter added till it paiTes tafldefsi and prccipitatea nothing 
from lime water. Evaporate all tlic filtrated water to drynefs, 
and removing the reiidue into a crucible^ urge it by a violent 
heat. The matter will then be reduced to the form of glafs, 
and is the ammoniacal phofphoric acid in a folid form. Pour 
-out this glafs on a marble or other fmoorh furface. It muft . 
be covered with a bell glafs, becaufe it atcra(5ls the humidity 
of the air if left for fome days. This vitreous acid is nearly 
tranfparent, I have feen fpecimeus of this acid prepared by 
the method of the Due de ChaulneS| as clear and beautiful as 
the fined cryftaU 

To obtain phofphorus nothing more is ncceflTary, than to re- 
duce this acid to powder in a mortar, before it has attracted 
the moifture of the atmofphere, otherwife it muft be previa. 
oufly dried by heat : mix it well with an erjual weight of pul- 
verized charcoal well dried. Put the whole in ^n earthen rc- 
%o\% and adapt a balloon receiver half filled with water. The 
receiver muft have a fmall perforation to fuffer tlve expanfive 
vapours to efcape ; but if it be tubulated after the nuuincr of 
Mr. Woulfe, the vapours will be abforbed by the wat^r in which 
the tube is iipmcrfcd. 

As foon as the retort is red hot, the phofphorus will enter 
the balloon by drops j which cealing, the whole apparatus muft 
be fuffered to cool. The phofphorus, which i3 in maffes re- 
fercbling wax or reddifli tallow, muft be cautloufly prefTed to« 
gether, becaufe a fmall j^ain adhering to the fkii^ or beneath 
the nails, may do conftderable damage by catching fire in th^ 
air. Small glafs tubes are then to be taken a little conical^ 
and the Ipwqr ends being rjofed with cprk, they are to be filled 
with the phofphorus, the operation being performed undef 
^ater» The tubes being ranged perpendicularly on the bot- 
ttom of the veiTel, the water muft be heated, though not to 
i^oiiipg, a^^d the |)hofpboru9 will melt, the purer part iallipg 

t9 
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4. While ia a fluid ftate it has an acid tafte, 

5. It reddens the blue vegetable cblaurs. 

6- It decompoles nitre aud lea-falt by com- 
hlning with their alkaline bafes aud expelling 
the acids. 

7. With alkalis it forms peculiar neutral 
falts. 

?. It diflblves aerated earths with efFcrve- 
fence. 

9* It afts on filiceous earth and on glafs. 

ID. It didblves neither lead norzink, uqlefs 
it be very concentrated* 

1 1. The folution of zink in this acid exhales 
a foetid odor. 

J a. Its fixity is very iingular. For it may be 
melted and even ignited without fublimiitg. 



•Xmim 



to the bottom, and the jniptinties rifing to the top. When 
all is cold, the flicks of phofphorus are to be tak^n out of the 
tubes, and the impure pirts cut off, itill remembering to Veep 
the phofphorus under water, * Phofphorus m.17 be rendcrtd 
very pure by a fecond difHilatton with a very gentlis hear. 

As to the fluid phofphoric sttid, it may be procur*f^ from 
phofphorus by placing pieces of this fubftance on the fides rf« 
glafs funnel whofe fpout is received in a glafs bottle The f\m- 
nel mufl be covered, and a piece of glafs tube placed in th* 
aperture, to prevent the folid phofphorus from ftlling thtDugh. 
At the end of a certain time more or lefs long, acdonling to 
circumftanQ^B, atk ounce of phofphorus will have afforded three 
ounces of acid mixed with the water that flioiild be prcvioufly 
put in the bottle. 

This acid is obtained from all the folid part of animals, as 
well as from urine, Eefh, &c. MargraiF has alfo obtained it 
from cheefe; and laAly, Mr^Gahn has obtained it from tl>e 
mineral kingdom, as already mentioned* The Editor^ from 
f'abroni^ Mwge^^ A^ac^iicr^ &c, 

After 
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jAfter this operation it is fplid and traiifparent 
like glafs. 

13. By difttllation witl> zink in a high degree 
of beat, it produces phofphorus in a caniid€rabl& 
quantity. 

■14. 'It attacks and diflblyes iron ancf the caljj 
of copper very readily. But it adls feebly on 
copper in its metallic ftatp, only rendering it^ 
filbgs green,. 

. i|. By fufing ^t with tin, lead, iypn, pr 2:Ink, 
it produces phofphorijs. 

1 6* If by any raea^s united to phlogifton, it 
foftni the phofphorus called after Kuri^cel,. its in^r 
Tentort 

ij. And In thig ftate it precipitates Jtfmpil 
all the mfetals in the n^etallic forni from theif 
fcxjvents [^.]. 



i»«i 1 1 * ■ 



1^^] The Marquis de Bouillon was the firfl who reduced lilref 
ty phofphorus in the dry way. Mr, Sage, of the Academy of 
iScxences,. gave him the idea of attempting it in the humid 
way, which fucceeded perfe6lly well. A ftick of phofphoru* 
is placed in the diluted folution of any metal : apd at the end 
of a certain time it becomes coated with the reduced metal ; 
& that when the phofphorus is melted out by. hot water, the 
jaieralic tube may be rendered folid and fmooth by a.gentre fire, 
popper is the beft adapted for the experiment, myi:/)ext after- 
wards gold, iilver, platina and mercury. 1 hav^.^feeii theft 
Ittbes of gold, filvcr, and copper in the labratory of Mr.Sag^, 
at the Hotel de la Monnoie^ and alfo in the lal;)pratory which 
the Prefident d^ Saron has fitted up in his aw{i,hqufc for 
\m chemical amufements, Edkoir. • . / .. 
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SECT, 1^5. (A4ditipnal.) 

Ifhe Boracic acid. . Apidum ^Boracis. Sal Sech- 
tivum. Lat. SelBor9ciaue,SelSfedatif. Fr. 

The mineral alkali contaimsd. ia borax js fa- 
tiirated with thp iicid hi^f e. prv£ntioacd* Its ori- 
gin had long been a fwbje4i|Of contention ; but 
it has been natu rally fou|^4f within tti^c few 
years,, in certain fta^nqjit Wjat^fs npr $iqi^e;j^^ 
Tufcany, and alio cryftallized with other fli- 
line matters on the mud of thofe lakes, Trfter the 
water had. b^en- evaporate^ ipa dry ic^(x^:t^ 



* 9 

;.,.['^1 It was ir^ the waters oi.^iii&l^gfion naipfdrC^rcbi^io, 
near Monte Roton4Q» that Mr^jrfofJ&f jd\{covcvaSL.th^ Seda^ 
tiVe Salt hert fpoken of, and concerning which iei^eral difputes 
had been nnade, aasong ehemids^ . It naturally. «xi(b ready 
forni^d, and it is prgbable tha(. t^e boraj^ we receive £i*oni the 
Eafl Indies, is formeU by art, by the addition pf m aklkalino 
matter to waters of this kind, FabfMUA 

It was on making the analyfis of.the-waters of the above.Iiar> 
goon galled Cbcrchiaio^ that Mr. Hoeferof C^kgn^fur /e Rhin^ 
piredtor of the min^xal waters to the Grand Duke, of Tufcat 
Uy, found the bora<?ic acid, of \yhich difcovery he publi(lie4 
;|n account \\\ ^778., 3ut Mr^P^ul Malcagni, Profeflbr of 
Apatomy fognd the fame acid in a concvete form in fever 4 
iream^ of thi^.Lagopns, in th? ^cighboufhoqd of Siecxpa and 

olrerra. Mv, I^lafcagni. enunleratef ilx places, viz. th^ lake 
^f 7rovaiCy .26 miles to the weft of Sienna : that pf ^otondo^ 
which lies 3^ tniles. to the weil of the fame town : that oi del 
^fiffo^ thr^c iTulf s fiifther : at another called Sarais^zano, fu^ 
mil^s from Mofitc R$tmd9 : another called Caftcl Nucvo, fevcu 
miles from Afonte Rotondo^ and twenty-four from Sien- 
j^zi ^nd that t>f Monte Cfrlfol;^ at the dillancc of four miles 

from 
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This fait IS produced in a concrete form, like 
thin laminae or fcales, (hining and very iightf 
from borax, cither by fublimation or cryital- 
lization, or by precipitation [^] : iu the laft caib 
this acid is heavier. 

I. Its fpecific gravity is 1480. 

a. It afts like an acid, though very feebly. 

3. It melts in the fire and volatiKzes with 
water ; that is to fay, it evaporates partially 
with water on the fire, but after deification this 
fait is fixt: and if urged by fire it runs into a 



■^ 



fttm Ci^hlnutiV^* In the neighbourhodd of alt tliefe lalcet 
itt condderable fprings of hot water rufiiing out of the earth, 
fome clear and fome muddy^ either of a dark or a whitifli co« 
lour-rand m fome a^frind of ametalic crufl or pellicle is'ieeQ 
over the furface of the water* Many cavities from which thefe 
waters rufh out, feem to be true fmall volcanic craters : ami 
continually emit from the earth vapoars of a fulphurous and 
ammoniacal nature* 

Not only the boracic acid, both in the fluid and in the con* 
tTtit (late, is found in thefe waters, but various other concre- 
tions are there obferred, fuch as martial vitriol, 'ammonaical^ 
aluminous^ concrete boracic falts, brimflone, &c, Ste Afaf* 
cagni*s account of thefe Lagoons above quoted, Ediur. 

[i] The eafieil method of obtaining this acid is given by 
Mr. Mongez. It confifls in marking a foliuion of borax in boiling 
Tiater, and adding afterwards fome vitrldlic acid. This acid 
feizes the bafe of the borax, which is the mineral alkali^ and 
the boracic acid is precipitated in the form of fmall bril* 
liant fc^les, very thin and light. It is called Sedative ialt^ 
from Homberg, its inventor, who imagined it pofleifed a cal- 
ming and even a narcotic quality. But thefe properties arc 
far from being well eftablifhed, and that name teems tobe be- 
f^owcd without reafon, whereas the name of BoracU acid very 
convenientlv points out its origin. 7he Editor. 

kind 
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kind of glafs^ which attracts humidity if ex« 
pofed to the air. 

4. It is foluble in water, but requires a great 
quantity (50 times its weight) to be diffolved, 
tnough much lefs if the water be hot: one 
pint of hot water diflblves no more than 1 83 
grains of this fait. - 

5. It is alfo foluble in fpirlt of wine, and 
gives a green colour to its fiame. 

6 This acid has very Jittle tafle, and does 
not change the blue colours of vegetables, ac- 
cording to Macquer : but according to Kirwari 
it turns the infufion of litmus red. 

7. It is almoft a neutral fait, though itpof- 
feflbs fome qualities of true acid falts. 

8. This acid decompofes nitre and common 
fait, by attra^ing their alkaline balls, and ex- 
pelling their acids. 

p. It attacks mercury, lead, copper, an<^ 
zink, and forms with (hem neutral falts of very 
difficult Iblution. 

10 It likewife attacks the earth precipitated 
from the liquor Jilkum. 

II. It unites with almoft all the earths, as 
barytes, calx and magncfia, and forms parti- 
cular falts with them. 
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Tbe SuccinoUs or Amber Acid. Afcidum Siic-^ 
cinL Z/?/. Adde dii Succiii. French. 

The fuccmbus acid or acid of ainber Is the 
hame given to a concrete fait obtained from tbcf 
foflil of this deiiotnination. It poflefles thie pro-^ 
perties of a true acid, though thej are very fee-^ 
ble* It is not in fa£l decided whether yellow 
amber (diftinguifhed from antbre^grts or gre^ 
amber, by the appellation yellow)^ oiyes Its ori^ 
gm to the vegetable or mineral kiiigdioms ; but 
It is as ufually clafl'ed among foflils [^"j. 

X. This acid combines teadily With the ve-^ 
getable siad volatile alkalis, aiid forms cryftals 
tvhich are very deliquefcent. 

2. But >vith the mineral alkali It forms cryf- 
tals that do not deliquefce by expofure to tho 
atmofphere [^]i 

34 With 



[^^] From amber by diftillation are obtained an acid liquor^ 
ah oil, and a cryftallized (1 think better to fay concrete) vo» 
latile acid, which may be ibmewhat purified by folution and 
cryftallization. Bergmnn de ^ttra^. Elec. 

[i] There is no acid whofe combinations Kavc been leii 
eXanlined into than thofe of amber* Its great weaknefs id 
doubtlefs the caufe. Barchufen and Boulduc^ the elder, arc 

she 
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3. With calcareous or ponderous earths^ if 
forms cryftals very difficult of folutiott, 

4. With the argillaceous earth it like%vife 
forms cryftals. But its coitibination with mag- 
lieiia has a gaimmy or gelatinous appearance,, 

5 . This acid diffolves irietals when they, are 
well dephlogiftic^ted, that is to fay it diflolvcs 
the metallic calces ; and forms with them falts 
that do not deliquefce. 

6. It has a ftronger affinity to the calcareous^ 
ponderous and muriatic earths, than to alkali^ i 
fo that the former attract this acid from folu^ 
tions of the ialts into whofe compofition thefe 
laft enter, ... 

7. But amgng the three juft mentioned earth j 
Jts attraction to tht ponderous is the greateft; as 
this earth will difengage that acid from its com^ 
bination with either of the others. 

S. Lime-water precipitates nothiitg from tbei 
lolution o£ ponderous earth with thit acid : hut 
|t ihews a fufficient indication of this kin^ 
when added to magnefian fiiccinous fait in {o* 
lution* 



•im^ 



M' 



the two firft who obfervcd the volatile fait of amber which wa»^ 
formerly taken for an alkali, bat it poficfiet i|ll the properties 
of a.Cfue »ckl, M<>ngez^ 



\ 



' * 
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sect: 167. (Additional.) 

Aerial flcid^ or Ji^ed air. Acidum aereum, 

L^t \a\. 

This acid is found either in an aerial flate^ 
as in fubterraneous caverns^ wells, and coal as 
well as other ipines, where it is called Choak 

damp^ 



ih. I 



\a\ The difcovciy of the ocrial acid dates from the year 
1770, when ProfeiTor Bergman puMifticd it in Swedcnt, whilit 
I>r. Prieflley was making in England his ntimerous and inw 
portant dilboveries on this and other aerial fubfianccft 
which have opened a new field of the utmoft extent 
leading to the moft abftrufe receffes of the operations of na« 
ture, entirely unknown to, or even unfufpe6ted by the philofo* 
phers of all preceding ages. Many Uere the objedHons to the 
cxifience of any acid id this kind of air^ whirh has been called 
jixed air^ fmce Dodor Black of Edinburgh had difvovered its 
exiftence in a fixed itate in alkaline falts, chalk, and other 
calcareous fubftances. But my late ingenious and worthy 
friend, Mr. Bewly, of Great Mailingham, fully deoionflrated 
that this aerial fubflance is a peculiar and diftin^l acid fluid 
yiii generhy although by its fubtle and rarified form, when un-». 
combined, it cannot be fliewn as eaiily as other llrong icidr^ 
by the common lalts generally imployed in Umilar inquiries. 

The prefent method for obtaining this aerial acid difea- 
gaged fronv chalk or other fubHances with which it is com* 
bincd, is fo generally known after thefe few years among thofc 
who pra^ife philofophical experiments that I forbear to dc*^ 
fcribe it. 1*11 notice, however, that to get pure atrial acid^ 
^ by the ufual method, the pellucid calcareous fpar of Sedion 
-S9 \% to be employed, coaijely powdered, and mixed with dU 

ilUlcd 
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damp^ and exifts tolerably pure in the famous . 
Grota del cane near Naples ; or combined with 
mineral water [/^], abforbent earths, or ores, &c* 
&cc[c\ 

I . Its fpecific gravity, in its aerial form, is 
0,00 18 [^ J. • 

2. Fixed 



■■ii 



ftilled water, to which pure vitriolic acid is to be dropped, lit- 
tle by little, to expel the aerial acid, taking care that no heat 
be generated in the operation. Any other flrbng acid will 
alfo expel the aerial one, but both the nitrous and the marine 
acids arc apt to be volatilifed partially, and their vapour will 
mingle with the aerial acid* Even the vitriolic acid will mix 
w'uh the aerial, 'itU is ilrong enough to generate con (iderable 
heat : but in this cafe it may be feparated, by caufing th'e 
aerial acid to pafs flowly through a proper quantity of water, 
that is to fay, in fmall bubbles through it ; becaufc the water 
will abforb the vitriolic part more readily, than the aerial acid^ 
which however will alfo be a little diminiflied in its quantity 
by combining with the water in this operation. Editor^ ffom 
Bergman^ 

[^] When the aerial acid is abforbed by common pure water 
fomevvhat above an equal bulk of this laft (which is chiefly ob- 
tained by the procefs mentioned in the laft Note a) the fpeci- 
fic gravity of this aerated water is as 1,0015 to i,oocq, the 
thermometer being about the 33th or 36th degree of Fahren- 
heit, ticrg. 

[c] Fixed air may be expelled with effervcfcence by a 
flronger acid (See Note q, to pag. 17) ; or by a ftrong heat, 
from bodies where it is contained : and finally it may be ex- 
tricated by fermentation. Edit, from Berg. 

[d'\ Aerial acid, or fixed air, being about one and a half 
times heavier than common air, is the heaviefl of all the 
aeriform fubftances we kno\V. Profeflbr Bergman fays, that 
when the barometer {lands at a mean height, and the ther- 
mometer at I J degrees of the Swedifh fcale (anfweririg to §9 
of Farenheit) the fpecific gravity of aerial acid is =: 0,001 8, 

Vol, II. Y relatively 
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2* Pixed air J or aerial acid^ excites a diftin£fe 
fenfation of acidity on the tongue. 

3. It reddens the tincture of turnfole. ^ 

4. It attacks fixed alkalis violently, and reu-* 
ders them mild, lefs foluble, and cryftalliz- 
ttble. 

5. In its union with volatile alkali, this laft 
becomes more fixed, lefs odorous or penetrant^ 
arid cryftallizes. 

6. When combined tvith piire calcareous 
earth to the point of faturation, it takes away 
its folubility in water together with its caufti- 
city : and cryftallizes it. But when it is fuper* 



relatively to diflilled water, whilft that of coTnmon air is only 
rro,ooi2. The followingTable is given, as the real weight of 
one cubic inch of each kirid of the principal different airs^ wt 
are now acquaiiited with : but it muft have been calculated 
upon experiments made in <lifferent temperatures from thofe 
which gave to Profcffor Bergman the above proportion^ there 
being lome variety in the relative weights; othenvife the weight 
of a cubic inch of aerial acid (hould be 0,5775 in the tabic, 
inflead of 0,570. 

Inflammable air •— 

Phlogifticated air by ni- 

- I . I trous air — i • i 

A cubic i A. r \ ' ' I weighs 

u r 1 Atmofphenc air — > ? 

inch of I T.,. '^ . I grams 

I Nitrous air — 1 ° 



Dcphlogifticated air - 
Aerial acid, ov fixed air 




abundant 
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abundant, it renders the lime^. again fo- 
iuble [el. 

. 7. The fame efFeds sire produced by the 
aerial acid on ponderous earth. 

8. It produced* a neutral cryftalliiabl6 earthy 
fait, when united with magnefian earth. 

9. AVith iron, zink, and mangariefe, it fornix 
ialts, which, when diffolved in water, redden 
the tindlufe of turnfole, like all other metallic 
falts. 

ID. When combined, ahnort every other acid 
diflodge^ it from the fubftance it is combined 
with : provided it be at liberty to aflume its 
dafcic aerial form ; which (hews it is a fubtle, 
but very weak acid.^ 

1 1. It exerts eleiiive attraftions, both fimple 
and double, .as drher acids do. ' 

\ 2. It precipicates fubllances diflbived in pure 
alkalis. 

13. Notwithftandilig its extreme volatility; 
it is very difficult to difengage it totally front 
tvater by boiling [/]. 

14. It 



{/l Let a fmall |iortion of lime water be dropped into 
water impregnated with aerial acid, flight clouds are imme- 
diately formed, by the faturation of the lime with the fixed 
air. Thefe clouds however difikppear upon gently fliaking the 
veffel, becaufe tije lime is again diffolved by the fuperabuudant 
Aerial acid, with which the water is coniibined. Editor^ from' 
Bergman de Acido Aereo. 

(/7 Water fo impregnated will eafily part with great part 
of this acid, in proportion as it is heated, Eui it will recjuire 

Y 2 t^> 
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14. It ftrongly attra£ls phlogiftic fub-* 
fiances [^]. 

15. Its bulk 1^ doubly expanded by ether: 
but if this inereafed vapour be pafled through 
water, it then returns to its former magnitude 
and qualities. 

16. The aerial acid prevents fire from being 
kindled, fo as to prevent the explofion of bombs 
and fire arms. It even inftantaneoufly extin- 
guishes red-hot and flaming bodies. 



to boil for half an houi before it parts with the whole. This^ 
aerated water has ah acidulous tafle, but when near the 
freezing cold its tafle is lefs fcnfible. If proper fait s and other 
ingredients are mixed with thefe waters^ the befl: and tnoH 
whoUbme artificial waters are produced at home, far •exceed'^ 
ing the natural and more celebrated mineral fprihgs of Pyr- 
mont, Aix-la-Chapelle, &c. &c. fee Bergman's treatife on 
the fubje6l, from whence I chiefir collefted what I have pub- 
lifhed in a pamphlet intituled Defcription of a glafs apparatus 
for making the hej^ Aiineral fVaters^ 8ic. the fecond edition 
of which was printed in London, 1783, in 8vo. 

[g] A bottle of fixed air being plunged in fpirit of wine, 
with its mouth downwards under the fpirit of wine, this laft 
will be found to abforb in a temperature of about 50 dgr. of 
Fahrenheit, the double of its own bulk oi fixed air. Oil of 
olives abforbs above its own bulk of the fame, in the fame 
circum fiances. From whence it appears, that covering the 
furface of any fluid with oil, does not prevent it from abibrb* 
ing aerial ucid. Oil of turpentine abforbs the double of its 
own bulk of the (amt: fixed air. 

N'. B. This great affinity with phlogidon feems to be the 
foundation of that quality vj\uch fixed air poflelfes of retardinf^ 
putrefadlion in dead flefti. See Sir ffdliam Lee^s experiments^ 
in the ^ih VoL of Dr. PrieJlUys IVorks on this fuhje^jpag. 461. 
The Editor. 

.17. It 
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. 17. It kills animals, if furrounded or im* 
merfed fo as to breathe therein. Even water im- 
pregnated with fixed air is fatal to fifties. 

18. Aerial acid or fixed air {ctms to be pro- 
duced by the union oi phlogijlon and dephlogijii^ '^ 
cated air. See the Remarks of Mr. Kirwariy read 
to the Royal Society on. the ^th of February^ 
1784, and printed in the Philofophical Tranf- 
adlions of that year^ 



THE 
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SECT. 168. (135.) 

Alcaline Mineral Salts, Alcalia Mineralia \a\ 

Thefe are known by their adion on the 
above-mentioned acids, when they are joine4 

together, 



ftf] Alkalies are known by their peculiar lixivial urinous 
tafte, by their vehement attradtion to acidsr, and by their 
changing the blue colours of vegetables to the green. In a 
pure flate, as was before obfcrved of acids, their attraction to 
other fubftances is fo flrong that they cannot long remain un- 
combined; and if other acids were wanting, the aerial acid, 
every where prefent in the atmofphere, would unite with 
them: therefore they are always found in a flate t>f combi- 
nation, unlefs prepared and preferved by art. 

New acids are daily detected, but no additions have been 
made to the three fpecies of alkaly long fince known. Berg^ 

Alkalis in general appear to be fubftances of much greater 
(implicity than acids, becaufe they are much more difficult tp 
be decompofed. When they arc placed on the tongue, they 
develope an urinous and burning fade. They powerfully at- 
tract the humidity of the air, and readily unite with water. 
At the moment of mixture, heat is produced ; though on the 
contrary, they generate cold when added to ice. Wc have rc- 
. marked in the acids a very great tendency to combination : 
the alkalis poiTefs it alfo to nearly the fame degree of cnerg)'. 
Whence the extreme difficulty of meeting them naturally pure. 

Alkalis 
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together, whereby a fermentation arifes, and 
a precipitation enfues of fuch bodies as either 
of them had before kept in diflblution, unit- 
ing 



Alkalis are of two forts, fixed or volatile : the fixed are ei- 
ther of vegetable or of mineral origin, and differ in fome pro-u 
perties. 

It muft be obferved that fome vegetables afford alfo an al- 
kali intirely fimilar to that of mineral origin ; particularly 
marine plants, or thofe which grow near the fca. 

Neither of the fixed alkalis is ever found in a cauflic flate ; 
but all are combined with the aerial acid. They then effer- 
vefce with mofl other acids. 

Alkalis turn infufions of the blue flowers of certain vege- 
tables green (fee the Note to page 278) ; cryftallifc with the 
three ancient acids, &c. Kirwan, 

The difference between mild and cauftic alkalis, confifls 
only in being or not being combined or at leaft partly faturated 
with aerial acld^ viz. fixed air. This fubftance is fo generally 
found and even produced every where in phlogiftic procefTes 
continually going on in the great laboratory of Nature, that, 
it is no wonder that alkalies are generally found in a mild 
llate. To obtain ihem fre^ from fuch a combination, or in 
other words to render them cauftic^ artificial means mulk be 
employed, either by offering another balis which has a greater 
attrad^ion to the aerial actd^ fuch as the calcareous earth, al- 
ready deprived of if by calcination, &c. or by expelling it 
from them by fire itfelf, the moft powerful of all agents in 
chemical procefles. 

Various have been the opinions about caufticity among 
chemical philofophers. Thefe may be.feen in Macquer's Dic- 
tionary ; but fince Dr. Black*S Theory is now fo well efta* 
blifhed, and already adopted by all rational philofophers, it 
would be a very ufelefs talk to enter into any explanations of 
the abforbed pure fire of Lcmery, or the acidum pin^ue of 
Meyer. 

But the eifential difference between acids and filkalis, is 
hardly to be underftood, but from their particular anions on 
different fubftances : there is no doubt but thefe refpedtive 

Y 4 adtiont 
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ing at the fame time together, by which new 
compolitions are made, that are called neutral 
ialts, oifalia neutra. 



anions are produced by their proper powers of attraction, 
which in alkalis feems to be modified to a certain degree of 
a^ivity below that of mere acids. We may complain ia- 
deed of the deficiency of our knowledge in regard to the efp 
fentiai caufe of this phenomenon which we mean to explain 
hy xh^ wovA attra^ ion I but it being the ultimate effei^i our 
knowledge can reach to, after our obfervation has been driven 
from canfe to caufe of all that we can difcern in nature, we 
muft reft contented with the fimple dedudions from fuch an 
evident and general principle, whatever may be its original 
caufe. 

When I am told that the effcifls of attra(ftion depend from 
a tendency of the parts of matter to one another, or from that 
avidity or eager nefs^ with which they endeavour to unite to- 
gether, exprcflions fo often repeated among modern theorillp, 
I cannot help thinking of tholie poetical ideas given by Plato 
in his Convivium^ where man and woman are faid to be at 
firft united together in a finglebody. Bur, being feparatcd 
afterwards by the hand of deiliny, thefe mutilated beings find 
themfelves now fituatcd in a dilTatisfied poiition, anxioufly de- 
firing to recover their former union. Theie emblematic fic^ 
tions of a poetical imagination m^y produce a good effect to 
draw up the moral pidure of human affeftions : but they ne- 
ccflarily miflead our attention from the true inveftigation of 
natural phenomena, by the falfe colours they bcHovv upon 
thofe fa6ts which flow from phyflcal caufes, and which alone 
can lead us through philofophical difquidrions. Let us then 
banifli forever from philofophical inquiries thofe childifli ex- 
prelTions of tendency^ avidity and eager nefs to reciprocal imion, 
&c. all which lupp^le a deliberate aclion of living and feu- 
fible beings; nnd let us fiirpiy employ the words of attrac- 
tion or attraillve powers, to fignify thofe effiHs or afilons be- 
tween inaoimate iubHances, by which they follow the in)pulfe 
of their natural energy, whenever they are within the fpherc 
ol'each other's atition. Thi Huitor, 

SECT. 
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Vegetable fixed Alkali. Alkali fixum vege- 
table. Lat. [al. 

\ 

A. Vegetable fixed alkaly, deprived of every 
^cid, is not found on the face of the earth ; but 
it Is fonaetimes met.witjij in combination with 
the vitriolic acid or the muriatic, generally with 
the nitrous, rarely with the aerial \h\. 

The 



; ' 
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[^] W^ith regard to jthe origin of the vegetable fixed alkali, 
there are fufficient proofs tlia'tTf exifts already formed Tii 
plants, {See note (a) to Se£i» 174O • ^^^ alfo that a portion is 
formed by combuflioD. But tQ each cafe the alkali is obtained 
in an impure ftate through the admixture of other matters 
which muft be feparated before it can be ufed for chemical 
purpofes. 

The eendres gravelees arc made by burning the huflcs of 
grapes and wine lees* They contain the pureft alkali met 
with in common, and are ufcd by the dyers. 

Potafli is made by burninglwood and other vegetables* This* 
alkali is. much phlogiflicated ; and contains many foreign and 
faline. matters, which however may be feparated. 

That which is obtained from the allies of wood burned to. 
kitchens, is the moft impure of all. 

On the contrary that which is got from tartar of wine, pro- 
perly burned, then diflblved in boiling water and purified by 
filtration and cryftallifation, is called y^// of tartar. It is the 
beii: and moH ufed in all chemical operations. Macquer. 

[^] The vegetable alkali is feldom found in the earth, ex- 
cept in wells of towns^ as at Doway: or in the argillaceous 

alum- 
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The fixed vegetable alkali (or potajfe of Mor- 
veau) is of a powdery appearance and of a dead 
white colour.. When pure, it is muijh more 
cauftic than the neutral fait it forms with the 
aerial acid : and even corrodes the (kin \c]. 

K It changes the blue colours of vegetablest- 
into a deep green. 

2. It has no fniell when dry, but when wetted 
it has a flight lixivious odor. . . 

3. Its tafle is ftrongly acrid, burning, cauftic^ 
;atid urinous [^]. This laft fenfation arifes frorn 
the volatile alkali it difengages frona animal 

fubflances. 

4. When expofed to the air, ir attrafts humi- 
dity, and is reduced into a tranfparent colouriefs 
liquor. According tp Geljert, it attrai^s thrcQ 
times its own weight of water, 



«i*- 



•zlvLrn'OTt oi la Tolfa : it is found alfo united to the nitrous 
acid near the furface of the earth in Spain^ and in the Eaft^. 
Indies^ probably from the putrefaction of vegetables » Kirwan^ 

[rj Common vegetable alkali, fait of xartar,- and potaih 
were formerly conlidered by chemifts as iiniple alkalis : ,bu^ 
Dr. Black of Edinburgh ha3 demondratcd them to be true 
neutral falts, ariiing from the combination of the vegetable 
alkali v^ith the aerial acid* From hence it follows that the 
above common alkalis, even after any other extraneous fub- 
.Jlance has been extra^d, muil be freed from this acid, by put- 
ing each in a crucible, and expofing it to a flr:ODg fire, which 
will diBipate this aerial acid. The alkali fo putified, is to be 
put in a glafs phial, before it is intirely cold, and kept clofe 
with a proper flopple ; otherwife the aerial acid which floats in 
large quantities on the atmofphere, will combine again with 
the pure alkali. Monge%, 

[d] The alkali muft be largely diluted with water in order 
to be tafted : otherwife it will a^ on the tongue, and corrode 
the parts where it touches. Macquer^ 

5. It 
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5. It likewife attracts fometimes the aeirial 
acid from the atrtiofphere, and is thereby dc^ 
prived of its property of deliquefcing* 

6. When it is dilJblved in aa equal weight 
of water, it has an oily feel, owing to its aftk)ii 
on the fatty parts of the ikin, whence it h^ 
though improperly, called oil of tartan * » 

7. In a moderate heat it melts: but in a 
more violent fire, it is difperfed or volatilized. . 

8. It is a nioft powei-ftjl folvetit by the ^t/ry 
la'ciy : in a proper heat it diflblves cak^r^^nSj 
argillaceous y Jilicecm and fnetdtftc earths : and 
when the alkali is nearly e^ual in quantity to 
the earth, it forms vatibUs kinds of hard folid 
and tranfparent glafs. '^* 

9. But if the alkali be irtrij^antity three or 
four times that of the earth, the glaft is deli>- 
quefcent. 

10. The mild vegetibje alkali unites with 
the vitriolic a^cid with' a violent efFetVefcenc^, 
and produces vitriolated tartar. 

1 1 . With the nitrous acid, it forms the cryf- 
tallizable fait, called nitre. 

12. With the marine acid it forms a kind 
of fait lefs grateful than compion fait, which 
is called t\iQ febrifuge fait of Sylvius. 

15. With vinegar it forms a neutral deli- 
quefcent fait of a (harp tafte, called terra fo- 
liata tartari. 

1 4. With cream of tartar it forms tartarized 
tartar. 

15. It diffolves fulphur, and forms the fub- 
Hi'anGe, icalled liver of fulphur jVf\iic\i is a power- 
ful folvent of metallic fubftances* 

17. It 
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I y. It attacks the metals, and diflblves fymo 
of them with peculiar management. Silver, 
mercury, and lead, are more difficultly diflblved 
than gold, platlna, tin, copper, and efpecially 
iron. The laft gives a fine reddiih faffron co-i 
lour, fir ft obferved by Stahl whp called it the 
martial alkaline tincture. 

18. It diflblves, in the dry way, z\\ the de* 
phlogifticated metallic calces, 

19. It unites with oils and other fat fub- 
flances, with which it forms foap. 

2a. This alkali becomes opaque when ex-? 
pofed to the flame of the blow-pipe : it decri^r 
pitates a long time, and forms a glafly button 
which is permanent in the little fpoon ; but is 
abforbed with fome iioife on the charcoal, when 
blown upon it. 

See Note b to the following SeSiion^ for an 
account of the cryjiaUine figure of this vegetable 
alkali. 



SECT. 
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SECT. ija. (136.) 



Mineral or fojtl fixed alkalis^ Alcalia mineralla 

fixa. Lot. 

B. Alcali of the fea, or of common fait, Al^ 
€ alt falls communis y proprie mine rale di&um [i?]. 
I. Pure, Purunu 

This has nearly the fame qualities with 
the llxivious fait, which is prepared from 



M* 



\a\ This fait is not met with pure in Europe, but it is faid 
to be found in both the Indies, not only in great quantity, but 
likewife of a tolerabfe purity : it is there collefted in form of 
«n efflorefcence in the extenfive deferts, a profitable trade be* 
ing carried on in it for the making of foap and glafs : and 
therefore it is very probable, that the antients meant this fait 
by their natron^ or Baurach, 

The calcareous earth is fufpe6led either to contain this fait 
in its own compofition, or elfe to be able to generate it from 
itfelf: but this hypothefis cannot be demonftrated. It is 
more probable, that the heat of the fun under the equator^ 
and in the co^untries on both fides of it, evaporates the hu* 
midity, and afterwards expels the acid out of fome commoa 
fait, which either is naturally mixed with the earth, or elfe 
has been depofited there through the means of certain decay- 
ed vegetables, that always contain this fait; becaufe an earth 
from Paleftine, which Dr. HaflTelquifl fome )|ears ago fent to 
Sweden, as a matrix of the natron, did upon trial yield no- 
thing but a common fait : and it might, perhaps, have been 
taken at fuch a great depth, that it had not yet fuffered any 
decompofition. But this matter wants to be more illuflrated 
by obfervations, which might be beft made in the Eaft-Indies, 
where the greatefl quantity is to be had, and alfo by fome 
farther analyfes of the fubflance* The Auihor, 

the 
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the afhes of burnt vegetables; it is the 
fame with the fal foda^ or kelp, becaule 
the kelp is nothing elfe than the afhes re- 
maining after the burning of certain herbs 
that abound in common fait ; but which 
common fait, during the burning of thofe 
vegetables, ha$ loft its acid f^l; 

The 



[^] The mioeral alkali is often combined \^ith the vitriolic 
and marine acid, and alfo with the aerial- acidy with which 
laftit rvtains not only the naipe, but many of the properties 
6f a pure alkali, becaufe this lad acid is eafily expelled. 

It is eafily known by its oryftallifation and its folubility jnf 
iw9 times and a half oi its w-eight of water at the temperature 
k»f lixty degrees* 

One hundred parts of this alkali when pure, and recently-. 
^ryftalHfed, contain twenty df mere alkali, lixteeat of aerial 
Hiid^ and fixiy-four of watcf, Kirwan. 

The cryftals oi mineral alkali ^ when perfect, have a rhom- 
tmidal odtaedral figure, compofed of two pyramids joined by 
ihcir bafes, fomewhat fimilar to the crj'ftals of fulphur, but 
xnore flattened, and with the angle, formed at the commonf 
|>ai"e of the two pyramids, lefs fliarp. However the mod com- 
toon figure of thefe cryfials is a rhombic oblique-angled deca* 
hedron, reiulting from the abience of the two upper corners 
6r tops of the pyramids. , Some of thefe cfyflals are figured 
^Ifo in rhomboidal ciftahedfons, confifting of two wedge-form' 
pyramids joined by their bafes ; each conlifiing of two fcalcne 
triangles, and two irapezoidcs. 

But the cryflals of the vegetable alkali, which are only pro- 
duced when faturatcd with the aerial ccid, i)avc the piiimatic 
itgure of an oblong rtclahgular OL^taheOfun, icrmihatcd by 
the bafes of two triangles, vVhich form a wedge at each end. 
There are however fome other varieties in the configuration of 
thefe as well as almoft all other cryftals, which jultify what I 
have-faid elfevvhere (Note a to page 164) about the little or 
jio dependence at all on the configuration of mineral bodies^ 
to conflitutc their fpecific characters* Thefe Various configu- 

rutioni 
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The properties of the mineral alkali \c] are 
as follows : 

1 . It efFervefces with acids^ and unites with 
them. 

2. Turns the fyrup of violets to a green co- 
lour. 

3. Precipitates fublimate mercury in an 
orange-coloured powder. 

4. Unites with fat fubftances and forms foap. 

5. Diflblves the filiceous earth in the fire, 
and makes glafs with it, &c. It diftin- 



rations of the alcaline cryilals may be feea in the Criftallo^ 
graphic of Mr. Rome de Ttfle, voU I. page 142, and following 
of the fecond edition. 

The fame Author in that very elaborate work (in which hXi 
great prejudices have very often run away with his difcern- 
ment) fpeaks about the traafmutation of alkalis into one an- 
other ; and quotes fomc authorities to eflablilli its exiflcnccii 
But until fuch proceflcs are better afcertained, than thoTe 
hinted by various Authors about the metamorphafis of the 
three principal acids already mentioned in the Note to p. 294^ 
every one is entitled to draw the fame concKiiion I have therfil 
«xpFe(red. ihe Editor. 

Mineral alkali is found ih Hungary in marlhy grounds^ 
^f an argillaceous oc marly nature, either mixed with watery 
^r cryflallized and eiSorefcing. It is found alfo in Egypt At 
the bottom of lakes, and dried up by the fummer's heat: 
and alfo in the province of Suchena^ twenty-eight days jour- 
ney from Tripoli, where it has the name oilrona ; In Syria^ 
Ferfia, as well as in the Eail-lndies and China where it is cali'^ 
ed Kien, 

It fometimes germinates on walls, and is caUed by many 
jfphrmitron. In its native ftatc, is frequently mixed witk 
magnefian earth, common fait, muriatic magne£a, and ma- 
rine felenite. Kirwan 

[f] See Note z, to SeH, 174 concerning the csS&tnct o^ zi^ 
kalies in vegetables ^ htforg their combuHion and incineration* 

5 guifhes 
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guifties itfelf from the fait of the pot-afhes^ 
by the following properties [dj. 

6i It (hoots eaiily into rhombdidal cryftals^ 
that 

J. Fall to powder in the air, merely by the 
lofS'Of thdr humidity [e'j. 

8. Mixed with the vitriolic acid, it makes 
the fal mirabile Glauberi. 

9. It melts more eafily, and is fitter for pro- 
ducing theyj?/ commune regeneratum^ nitrum 
cubicurh^ &c. Perhaps it is alfo more con- 
veniently applied in the preparation of fe- 
veral medicines. 

10. It is fomewhat volatile in the fire. 

SECT. 



[^] This mineral alkali likewife differs from the vegeta- 
ble. I. By its tafle, which is lefs corrofive and burning. 2. By 
its not deliquefcing. .3. By the fmall degree of heat, it pro- 
duces if calcined and afterwards added to water. 4. By itft 
property of cryftallizing by evaporating the water from its 
iblution as is praftifed with neutral falts, whereas the vegeta- 
ble alkali does not cryflallize unlefs combined with a large 
portion of aerial acid. 

[tf] This alkali being a very ufeful commodity, and eireQ*» 
tially ncceffary in a number of manufadtories, many ingenious 
procefles have been contrived and attempted to procure it at 
a cheap rate by decompofing the fea fait ; but I am informed. 
that till now none of thefe new manufadures have fucceedi^d, 
except that of Mr. Turner, mentioned by Mr. Kirwau in the 
feqond part of the Philofophical Tranfa«5tions for 1782. t 
am informed that the procefs condfts in mixing a quantity of 
litharge with half its weight of common fait, which on being 
triturated with water till it aiTumes a white colour, is left to 
{land fome hours; after which a decompoiition enfues, the al- 
kali being left alone, whilfl: the acid unites to the metalic calx : 
and this laft being urged by a proper degree of file, produces 

a fin« 
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Volatile alkally jilcali minerale volatiUi 

This perfedly wfembles that fait which Is 
extradled from animals and vegetables^ under 
the mint of alcali volatile^ ox fal urinofumy and 
is cOmnlohly confidefed as not belonging to the 
mineral kingdom i but fiilce it is difcovered not 
only in moft part df the clays, but likewife ia 
the fublimations at Solfatara near Naples, it 
caiinot pollibly be quite excluded from the mi- 
neral kingdom [a\^ 

fts 

a fide pigment of a j^edilh yellow colour^ whofe fale pays for 
the itioft part of the expences, 

Mt. Kirwan fays in the place adready qudted, that if per* 
fedly dry coaiihoii fait be projeded oh lead heated to incan- 
deicea<^e| the common fait will be decompofed, and a born^ 
/rtf^ fdrmed, according to Margraflf. He adds alfo, that ac- 
cotditlg to Scheele, if i, folution of common fait be digefled 
with litharge, the common falc will be decompofed, and a 
cauftic alkali produced. And finally that the fame Mr. Scheele 
dccompofed common fait, by letting its folution flowly pais 
through a funnel filled with litharge. The Editor. 

[tf] Volatil aiicali is frequently found in clays, doubtlefs iii 
a mild ftate, as the hplp of art is required to render it cauftic. 
It is aifo found united to the vitriolic, and to the muriatic 
acids. Berg. Sciagr. 

It is eafily known by its fmellj though in a mild Hate; by its 
volatility ; and by its a£tion on copper, the folutions of which 
in the mineral acids, are turned blue by an addition of thiB 
alkali. It is freqiieatly founds though in fmall quantities, in 

Vol. I. Z mould. 
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Its principal qualities are that;, 

a. In the fire it rifes m forma Jicca^ and vola-- 
tilifes in the air, in form of corrofive va- 
pours, which are ofFenfive to the eyes and 
nofe [^]. 

b. It precipitates the folution of the mercu- 
rial fublimate, in a white powder. 

C* It alfo precipitates gold out of aqua regra^ 
and detonates with it, becaufe 
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inOuld, marl) clay, (biilus, and in fome mineral waters. It 
probably derives its prigin in the mineral kingdom, from the 
.putrefadiop orcombuftion of animal or vegetable fubfiances* 
Kirwan, . . ^ 

The fame is cauftic when uncombined with any acid:, not 
excepting cyen the aerial acid. It diff<irs from the other 
two alkalies in mapy elTential particulars, i. By its aeri- 
form or gafeous nature. For, the volatile alkali, in a ftatc of 
pUiity, is nothing more than an alkalifie-Gas diffufed.iivwii- 
ter, as Dr. Prieftley has demonflrated. 2. By it3 volatility. 
3. By the nature of the falts it forms with acids, wbich'are 
very different from thofe whofe bafes are formed either of the 
vegetable or mineral alkali. .Monge%. 

[^] Pure volatile alkali in an ferial form refembles atmof- 
pheric air, hut is more heavy. Its fmell is penetrating and 
fuffocates animals. Its tafte is acrid and cauftic. / It quickly 
converts blue vegetable colours to green, and produces heat 
/during jts combination with v/ater. But if the water be frozen, 
it mejts, producing at the fame time an extreme degree of 
cold. It has a reiriarkable adtion on moil metals, particularly 
copper. 

; This fubftance is obtained by the putrefaftive fermentation 
.from animal and fome vegetable matters. It is this fait which 
icaufes that ftrong fmell which is perceived in drains and pri- 
vies on a change of weather. Monge%. 

Its volatility arifes from a very fubtile and volatile (or 
iphlogiftic) oil which enters as a principle into its compofi- 
tion. Macqiier. 
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J. It has a readion in regard to the acids, 

though not (o ftrongly as other alcalies. 
e. It tinges the folution of copper blue, and 
diffolves this metal afrefh, if a great quan- 
tity is added [^]. 
Jl It deflagrates with nitre, which proves 
that it contains a phlogiftpn. 
It is never found pure. 
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[c] The folution of copper by this alkali, which is of a fine 
blue, prefents a remarkable phenomenon. ' .|^or if it be kept 
in a well clofed phials the colour decays, and at length difap- 
p^ars, giving place to tranfparency* But on opening the 
phiai, the furface or part in contact with the air beconles blue 
;ind the, coloui: rs comrpunjcated through the whole mafs. 
This experiment may be many tlipes repeated with the fan^e 
fuccefs. Editor frorn Macquer. 

^ery. Is it the phlogifton of the air, or its acid^ that pro- 
duces this phenomenon? if either, or both, how can it va- 
pi(h through the glafs, and not be able to com'^ in, unlefs the 
popple be repoved ? does this not prove, that light and phlp^ 
giilon are the very fame fubtlc fubftance, but vafioufly modi- 
lied, viz. capable of pervading in a more or lefs quantity 
through glafs, uniting to fome fubflances, or flying off, ac- 
cording to various circumfbanGe^: and producing a variety (^f 
(j^q^ according to its denfitv I Shi ^ffi^r. 
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THE THIRD ORD E R. 



SECT. 1 72. (Additional.)^ 



Neutral Salts. Sales neutrales. Sales raedii^ 

ACIDS united to alkalies form neutral falts- 
Thefe diflolved in water are no ways difturbed 
\yf the addition of aii alkaly : and generally by\ 
evaporation, concrete into cryftals. If by pro- 
per tefts they fhew neither acid" nor alkaline- 
properties, they are feid to be perfeSi neutrals ; 
but imperfiSl^ when from defeft in quantity or 
ftrength of one ingredient, the peculiar proper- 
ties of the other more or lefs prevail. Bergm^^ 
Scii^g. , 

The name of neutral given to thefe falinc 
combinations, is relative to the reciprocal fatu-^ 
ration of the acid and its bafe^ Thofe produced 
by the union of a» acid and a fixed alkali, are 
kn a ftate of more abfolute faturation than thofe- 
which have a bafe of volatile alkali ^ and thefe 
laft are ftill more faturated than falts with an 
earthy bafe [if\. There are howevei: fbme ex- 
ceptions, 

[a] When a fubftance n faid to be united to, or combined 

with another fubilance, it mufV be underftood that both are 

7 . . joiocd 
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ceptions, as for iiiftance felenite which has a very 
•complete faturation of its principles. 

Laftly the neutral metallic . falts are moft 
commonly the Icaft ia[turate4 of all, ahd cDnfe- 
quently it is among them that the greater 
number of corrofive, aftive, and deliquefcent 
falts are found. 

But it is obfervable, ^ that thefe properties do 
not follow any fettled proportion of their cohe- 
«rence and faturation. For k is feen that cor- 
Tofi ve fubRmate i^ itiuch iefs fehible than ma- 
rine fait, and it the ikne time its cor rofive qtrar 
lity or a^ftion on many bodies is vaftly greater. 
Macquer. 

- ■ I p I w I r I . 1 .1 ... i I I ■ * 

* . ' ' ' ' 

joined by the ftrongcr power of attraHlon^ but tvhen it is 

4*aid that they arc contaminated by, cr mixed with one anothen, 

' it is only fignified that their mixture is pf the mechanical 



Z3 SECT. 



J4* I^EUTRAt SAtTJ. Scd. I73i 



SECT, 173. (Additional.) 

yitrioJattd tartar. Alkali vegetabile vitriolic* 

turn. Laik 

The vitriolated vegetable alkali, or. as Mor* . 
veau calls it the vjtrio/ of potajh^ is a perfe^SHjf . 
neutral fait which refults from the combirii- . 
tipn of the vitriolic acid with the vegetable? 
fixed alkali* Recording to Bergttiati it leldoqa 
occurs fpdntaneoufly in nature, unlefs \ybeiTe^ 
tracks of wood have been burnt down : and Mr. 
Bowles quoted by Mr. Kirwan, fays it is eoii- 
tained in fome earths in Spain... > . » . 

1. It reiquires about fixteeri times its Weight 
of water to difiblve it in the temperaturq of 
fixty degrees of Fahrenheit, and only, five df 
boiling water, 

2. It forms non-deliquefcent permanent cryf- 
tals \a\. 

3. It decrejpitateis When heated, but lofes lit- 
tle of its weight \b\ 



mum 



[<»] This fait being expofed to extreme heat melts, and at 
Itngth volatilizes, bin without decompofition. Mongtx. 

\h'\ Expoled fuddenly to the flame of the blow pipe it dc- 
crcpitarcs with iioife, melts, flews on the charcoal, and leavel 
a yello.v rcddifli matter which emits an hepatick fmcll, efpc* 
cially ii it be melted with any acid. This mafs is a true fuU 
phur produced by the vitriolic acid and the phlogifton of the 
coaU The, vegetable alkali rea£Ving on this fulphur produces 
tht hepar firfphuris. Mon^iX^ . - - 

4. It 
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4. It is of very difficult fufion, and precipi- 
tates the nitrous foiutions oi Jiherj leady mer-- 
cury^ and chalk. 

5. It is not rendered turbid by the addition 
of an alkali ; but the acid of tartar, dropped 
into its folution, forms a precipitate [<:]• 

6. One hundred parts of this fait contain 
about thirty-one of. real, vitriolic add, li?:ty- 
three of th'e vegetable alkali, and fix of wa- 
ter. 

7. It is eafily obtained by pouring the. vi- 
triolic acid on a Solution of fixed rvegetiable al- 
kali till it is fatu rated. Cryftals of this rieu-* 
tral fait are then formed. This cryftalHzation 
fucceeds better by evaporation than by cooling, ' 
according to Mongez. ./ !V '. •. 

.8. The tafte of this fait is difagreeable, * A^^^ 
fomewhat refenibling common faltV ' * ' 



[c] Almoft all thq acids a»5t on vitriol^tcd tartar, and dg- 
compofe It, as well as tboibuftiblc matters, efpecially charcoal, 
it has no a6lion oft (Iiixple* earths. . Afon^ez* * 
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SECT- 174^ ( Additional.) 
Common nitre. Alkali vegetabile nitratum. 

This is known in commerice by the name of 
Jalt-petrey and is alfo called prifmatic nitre ^ to 
diftiqguifh it frprri the cubic nitre of "it^., iy%. 
It is ^perfeBl neutral fa/f; xtfuliing from the 
comBinatibn of the nitrous acid with th^ purp 
vegetable alkali of Se^. 169. 

According to Bergman in his Sciagrapbiaj {% 
IS forrned uppn the lurface of the earth where 
vegetablbs, ipfpecially wheii mixed wjlth animal 
fubftanoes, putrify, The alkaline bafis previ- 
oufly e:i^ifts m fhe plants [^], hpt the origin of 

the 



T^ 



[^] My late \yorthy friepd, Mr. Rpudlc, demon ftrat or of 
chcroiftry at the 'Jardin Royal at Paris, and himfcU a chemif^ 
of the firfl eminence, evidently provjed in two papers of his, 
read at the Royal Academy of Sciences of Paris in 1770, that 
t>oth tbp vegetable and tpineral alkalies naturally exifl reafly 
formed ^n vegetable fubHances before their combufliop an4 
incineration. Tbe famous Mr. Margraaf had indeed pubiiih- 
ed the fame difcovcry, before Mr. Rouelle, without apy ki>ow? 
ledge of his labours on this fubjed : bi|t this lad poinmuni? 
cated ^hem, long before that publication appeared,' to Meflrs. 
Venel, Rou;c, and d'Arcet, having begun to work on this mat- 
ter 33 early as tjie y^ar 1748 (fee Journal de Phyfiquc for 
January 1 773> page 13, and following) . The late Mr. A. Lc- 
|-ox in 1780 endeavoured hy fpecious argu^nepts to overthrow, 
the conclufions of Mr. Rouelle \ but Mr. Berniard a very able« 
f t^eipiil at Paris confute4 (lis falfe reafpningi, by dire^ in? 

ferencesi 
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the acid is not fo well uhdcfftood, viz* whe-^ 
ther it lies concealed in the vegetable acid, and 
by means of the putrefaftiVe procefs fufficiently 
dephlogifticating it, is evolved; or whether the 
purer part of the atmofpheric air contains ni^ 
trous zcid fully ^turated with phi ogifton, which 
upon the alkaly being feparated by the putre-p 
faflion is attrafted and ^extricated by it, and 
ppon lofing its inflammable principle aflbmes 
its accuftomed form. Nature perhaps operates 
in both ways ; the latter however feems clearly 
confirmed by a remarkable phenomenon to be 
pientioned in Seft. 190. 

As nitre is annually produced in large quan* 
tities, it cannot but fometimes be found in 
fprings or wells, as has been obferved at Ber- 
lin [^], Londpn [c], and elfewhere [d]. Some- 
times 
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ferences, from a variety of judicious proccffes, made jointly 
with the celebrated profeflbr of chemiftry at the Royal Col- 
lege of Paris, Mr. d'Arcet^ brother in law aod intimate friend 
pf the rai4 Mr. Ronelle, by which the truth of his aifertions 
was compleatly ellabliihed. 5^^ Air* Berniard's Memoir in 
the Journal de Phyfique of March %i%iy page 179, and fqU 
lowing. The Editor. 

[b\ Margraf Opufcula^ quoted by Bergman in his Sciagr. 
Se^« 4 J. 

[c] Cavendifti in the Phil^ Tran&d. for 1 767 quoted by th« 
fame. 

[i/] Dr. Home, in his pflay on Bleaching, fays that nitre 
^s found- ii^ cOfftl mines in this if)and : and a friend aifures me 
^hat he has obtained it from the water iiTuing out of coal pits. 
Pr. JVithiring. 

Nitre is faid to be found formed by nature on the furface 
f^ jsa^t of chal^ ia ttie neighbourhood of Rocheguyon m 

France, 
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times it abounds in fuch quantities that* flefli 
boiled in thefe waters turns red [ej. 

According 



France, and in certain clays in the Eqft^Indies^ China^ Spaifip 
and \vi Siberia^ in the cavities of rocks. Kirwan, 

*« Nothing is more certain (fay Mcflrs. Van Egmont and 
** Hcyman at page 149 of the ftcond volume of their Travels, 
** printed in 1759,) than that falt-petre is found in all the 
•' parts (of Eg}*pt) which the iftundation of tke Nile reaches; . 
** tut it is alfo feen in places, to which the water of that ri- 
<^ ver does not extend. In feveral (of tlieni) the^furface of. 
♦• the earth is whitiili; wheteas on others, the only differ- 
*' cnce is in a faltifh tafle. Salt-petre can like\lvrifc be cx- 
<* traced from it, by only lifting and macerating it in water, 
** then boiling it in a copper like fugar ; the fediment is the . 
** falt-petre lifed all <Arer figyp^. 

•• The places where this earth is found,' are cbhfidered as 
** mines, and belong to the Grand Signior, and are. worked on . 
** his account ; fo that any perfon embezzling it, is feverely 
*< puniflied. In going to Cairo are feveral villages along the 
*• Nile, the chief employment of which is -t^niftke the falt»» 
** petre. The province of Saide particularly abounds in falt- 
** petre, and it is an ingredient in all the g\in-f owder mtidc ' 
»' in Eg)'pt.*' 

Nitre is found very frequently in old mortar r fohielimcs 
it fhoots on the furface of damp walls, and is then called by 
the ¥rci\clBifoipetre de houjfage: but old mortar often contains 
only nitrous felenite, which is converted into true nitre by 
mixture with afhes, though thofp alhes contain a large pro- 
portion "of vitriolated tartar and Glauber*s fait ; becaufe thefe 
fjilts decompofe the calcareous felenite, and form nitre by the 
way of double dccompofition. KirwaH, 

[^] This property of falpetre is well known to our Englifli 
cooks, who employ it often for giving that agreeable {ivcly 
red look to boiled meat ferved at table. This is ti particu- 
larity not feen in the tables abroad, where fuch a fight would 
be looked upon as an indication of a ravenous .tafte for raw 
flcfli, like that of wild carnivorous animals. So oppofite arc 
the ideat of beauty or deformity, of the agreeable ar the difguft- 

ing 



According to Mr. Kirwan, one hundred parts 
of nitre contain about thirty of nitrous aciJ^ 
fixty- three of vegetable j^xe J alkali^ arid feven of 
tvater. 

1. iThis fait has a faline cooling taite, which 
afterwards becomes jfomewhat difagree- 
able. 

2. It is foluble ih Watef, and requires about 
feven times its weight of water to diflblvc 
it in the temperature of fixty degrees of 
Fahrenheit ; but half its weight of boiHngJ 
water is fufEcient to diffolve it* 

3. Its fpecific gravity is 1920. 

4. Vegetable alkalies do not render its folu* 
tion turbid: but the acid of tartar does. 

5. Mixed with marine acid produces aqua 
f^giay which diflblves gold. 

I 6, It melts over the fire before it be r^d hot; 
but 

7. If left in this^ melted .ftate a long time^ 
the acid flies 0% and the alkaline bafis is 
left behind* ..: 

8, Expofed to the fire with combuftible bo* 
dies, for inftance if an alive coal is put 
into it, or it is put in a red hot iron veffcl, 
a detonation enfues, producing a vivid 
white flarhe [y*], on account of the de- 

' phlogifticated 

mg wtiich.^rjfe^mpre from habits of education, than from any 
nsturai connecl:ioa with their objedS) among various nations, 
and Jets of men i . 7i^ -E^//or. 

if] *^^^ ^'^^y fatisfaftory. explanation of this remarkable 
))benomeiion^ was firft given by that iodefatigabl^ Enquirer 

' into 
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jfhlogifficated \air contained in the nitre, 
which combines with the phlogifton of the 

combuftibfe matter. 

SECT. 
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into nature sfnd lonofk able philofopher Dr. Pnefiley^ 'in the 
.fourth volume of his irnportant difcoveries on Air, page 254 : 
"he there afcribes it to the fuddert deflagration of tliat new 
kind of air^ he .firft difcovercd, known by the name of ^/r- 
fhlo^giftkated air^ -in whiqh combufiibh fubjiiances burn ^Ith 
tie grecttejl violence,^ Mr» Chaptal, profeflor of chemiftry at 
Montpellicr,fuccefs fully purfued the fame idea?, although with- 
out mentioning Di;^ Prieftley. He affirms that the dephlogijii* 
€aied air contained in nitre, when urged by heat, ^tonates, 
4)ecaufe it unites with the phlogijlon of the charcoal, ^r of the 
lieated iron, upon which the nitre is laid : and the i^me h^» 
fens when the dephhgiflhated air of the calx of goW or mer» 
cury, unites in a proper heat tp the phlogifton of the precipi- 
tating volatil alcali in the fifft, or of the ftitphnr in the fe- 
xond cafe, &c. See his account in Journal dt Phyfique^ vol. 
^2. page 61. , 

The celebrated profeiTor Bergman, in a DlJJertation on the 
fulminating calx of gold, exhibited to the Public in £)ecem- 
l)er 1769, and afterwards inferred in the fecond volume of hit 
Opufcula^ explains this detonation, by the union of the calx 
of gold to the phlogifton, which is let loofe by hqatj and fays^ 
that the alkaly is thus fuddenly expanded fo as to make thax 
,€xploiion : but he acknowledges, that tjhe calx ofpiatina, pre« 
scipitated by the fame volatil alkali <ioes not detonate. This 
.of coi\rfe feems to prove that there muft be fome other caufe 
for thefe phenQmena. 

Mr. Macquer, in the fecond edition of his Dictionary pub - 
fifhed about ten years after the above diifertation of Bergmaa^ 
(peaks of a new fulphur of nitre whofc imaginary exigence ha« 
never been aicertained, as it is faid to' be ixiftaiitajneouil/ 
jkindled in the very ad of its formation : to this he attributes 
the phenomenon of detonation. He mentioos afterwards thf 
explanation oi Stahl, who thought that the ivatcr, or rather 
t^he acid of tiitje is violently inflamed by the fu^rab\uidaft<^$ 



Sed. 1 75. HEUTBAI. SALTS. ^/^^ 



SECT. 175. (Additional.) 

Digeftive Salt. . Salt of Sylvius. Alkali vegc^ 
tabile Salitum. Sal digejiivus SylviL 

This neutral fait is fometimes though rarely 
met with on the earth, generated perhaps, as 
profeffor Bergman obferves, by the deftru<Stion 
of animal and vegetable fubftances. 

According to Macquer this fait has been 
very wrongly called regenerated marine fait:- 
and the epithet oi Febrifuge has alfo been given 
to it, without any good reafon to evince that it 



of the phlogifton xvt the 'a£t of detonatlt^g : and finally fays 
that the aeriform elaftic fubflaiices contained m nitre, may be 
the caufe of fuch fudden explollons or detonations* 

After all it feems that Do6lor Priefbley's explaoatipn of this 
phenomenon pxirfiied by Mr. Chaptal, is the better fupported 
by collateral fa£ts : but it remains ftill to be underftpod, ho^ 
the imrmediate a£ttoa of each caufe upon one another is per- 
forjned. 

Whenever we come to be better acquainted with the nature 
of ilemehtary fire^ wc may inr all probability account in a, 
compleat and fatisfa^ory mantier for thefe and many other 
phenomena^ ia wjiich this powerful agent of nature has un- 
doubtedly the ^reateft iliare. And if we allow with Dr. 
Crawford, that phlogifton is always expelled by the introduce* 
tton of fire into thofe bodies where it is containedy we may 
form fome idca*of the (udidea explo&on or detonation of thefe 
fabftancesy when a^ed upon t^y it in a more intimate co;itai6t 
ifrith ox>e another. Editor. 

has 
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has fuch a property. But Mr. de Morveau calls 
it muriate de potaffe with great propriety. 

This fait is produced by a perfect combina- 
tion of the vegetable alkali with marine acid. It 
has been wrongly confounded with comaiou 
falf; but 

I • Its flavour, though faline arid Aarp to the 
tafte, is very difagreeable. 

2. Its fpecific gravity is 1836 according to 
Kirwan. 

3. It decrepitates in the fire, by which it alfo 
melts. 

4. It may be volatilifed by fire, without be- 
ing decompofed. 

5. It diflblves in three times its weight qf 
Water, either hot or cold. 

6. When urged by the blow-pipe on a' piece 
of charcoal, it exhibits nearly the fame 
phenomena as common fait. 

7. Diflblved in nitrous acid, it makes aqua 
regia. 

,8. With the nitrous folution of filver, it takes 

a cloudy appearance. 
9. The acid of tartar cayfes a precipitation 

from its folution. But ^ / 

JO. Neither fixed alkali, xior the mixture of 

marine felenite make any precipitation in 

its folution. 
II. One hundred parts of this neutral fait, 

contain about thirty of real marine acid; 

fixty- three, of vegetable alkali, and feven 

of water* 
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It is found in foitie bogs in Picardy, and 
in fome mineral waters at Normandy, ac- 
cording to Monet, quoted by Kirwan: 
Mongez adds alfo the fea water as con- 
taining this fait, and that it is never found 
in large quantities, although its component 
parts are abundantly produced by nature. 



SECT. 176. (Additional.) 



Mild vegetable Alkali. Alkali vegetabile aera^ 
turn. Lat. Alkali vegetal aere. French. 

This fait w^s formerly confidered as a pure 
alkaly, known by the name of potajh^ iwi^JaU 
of tartar : but fince the difcovery of the aerial 
acid (Seft. 167), it is very properly -clalled 
among the neutral falts : and ought to be call- 
ed aeirated potajfe^ the epithet aerated indicating 
much better, the nature of its neutraUfing acid, 
than the uncouth and improper exprefiion of 
Mephitic adopted by the French which always 
conveys a di^ufting idea of putrefcence by no 
means applicable to the aerial acid. But of all 
the languages. of Europe none is fo full of inde- 
licate terms as that of our (fo called) polite neigh* 
hours, the Italians only excepted. 

^ This 
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This hentral fak refults from a earhbinatiott 
of the vegetable alkali with the aerial acid: andl 
is hardly ever found nativej unleFs hi the 
neighbourhood of woods deftroyed by fite. See 
Note a id Sedli 174 concerning the exijlence of 
alkalies in vegetables^ previouj^y to their cofnbttf^ 
tion and incinerationi 

In the year 1774^ at Douai in Flahders, ^ 
fpring was difcovered furrounded by a wall,- 
whole waters^ befides other impregnations. Con- 
tained eleven grains of this mild vegetable 
alkaly in a pint^ 

Although this fait is ai neiitfat one,- it always 
pofleffes a fuperabundance of alkaly^ of which 
it difplays the properties, though with lefs effi- 
cacy than pure alkalies, vii. 

I • It effervefces with acids, which afe ftftofiget^ 
than the aerial^ and of courfe expel it fron* 
its union with the alkali. 

a. Turns green the vegetable bltie colotirs. 

3. And produces an urinous alkaline taflte ixi 
the mouth* 

4. It is diflblved in four times its weight of 
cold water, and iii a lefs quantity if it be 
hot. 

5. It fufes on the fire, loofes its aerial acid^ 
leaving behind the pure vegetable alkali. 

6* It ferves as a flux to earthy lubilahces i 
and 

7, Is decompofed by the ponderous and the 
calcareous earths, which have a greater 
affinity to the aerial acid^ than to the ve- 
getable alkali. 

8/ Oa 
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8. On being expofed, on a piece of charcoal, ' 
to the flame urged by the blow-pipe, it 

, melts^ and is abforbed by the coal ; but, 

9. In the metallic fpoon, it forms a glafly 
bead, which becomes opake when cold. 



SECT. 177. (126.) 

Vitriolic acid faturated with mineral alkali* 
Glauber's fait. JUkali miner ale vitrioldtum. 
Sal mirabile Glauber i. Alkali mineral vi- 
triole, (or vitriol de foude, according to Mr. 
Morveau) French [a\. _. . . - .^ 

This is a neutral fait, prepared by nature, 
(as well as by art) containing more or lefs 

of 



[tf] This fait refults from the combinatiott of vitriolic acid 
with mineral alkali. " Its properties come near to ihofc of 
vitriolated tartar in Sect. 173, from which it only diffe'rs oa 
account of its bafc. 

1. Its flavour is cooling, but it 

2. Is of a very bitter tafte. ♦ 

3. Its cryftals, which are of various forms (all derived from 
.a redtangular o£lahcdral prifm, ending in a kind of a 

wedge at each end) efflorefcc when expofed to the air ; 
and by heat, they lofc half their weight* 

4. Melts in the fire : and when it is urged confiderably, 

5. It is volatilized. 

6. It diflblvcs in four times its weight of cold water; and 
only in three times, if in the temperature of fixty degrees 
of Fahrenheit. But, 

Vol. L a a 7. la 
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of iron, or of a calcareous earth, from whicK 
arifes alfo fame difference in its effedls, when 
internally ufecf* Jt {hoots eafily into prifmati- 
cal criilals, which became larger in proportion 
to the quantity of water evaporated before the 
criftallifation. When laid on a piece of burn- 
ing charcoal, or elfc burnt with a phlogifton, 
the vitriolic acid difcovers itfelf by the fmell 
refembling the hepar fufphitris. 

It is found in a diflblved ftate in fprings m\^ 
wells. [/&], and in a dry form on walls, in fuch 
places where aphronitrum has cfHorefced through 
them, and the vitriolic acid has happened to be 
prelent ; for inftance, where marcalites arc 



7. In warm water, it dilTolves in an equal weight. 

8. The nitrous and mafine acids, and even the cauftic fixed 
vegetable alkali, decompoie this fait, accord ing.to Berg- 
man, on account of iheir double affinities, 

9. On the charcoal, it is fiifed by the flame urged by the 
blow pipe, and leavts behind an yellow, or rcddifli mafs, 
(as the vitriolated tartar of Sedl. 173 does) which gives 
out an hepatic fmell, particularly if a little vitriolic 
acid be added to it. This mafs is a true fulphur, pro- 
duced by the vitriolic acid united to the pblogiilon of the 
charcoal, and by the reaction of the alkah on the ful- 
phur, an hefar falphurh is then produced, as its fnacU 
indicates. 

IP. According toKirvyan, ico parts of this fait contain 
about fourteen of the real vitriolic acid ; tweDty-tvro of 
the mineral alkali; and fixty-four of water, 
[b~\ Some of the lakes in Siberia and Aftracan, and many 
fprings in other places, contain this fait, Birg. Sciag, Sc£t. 47. 
It is found in the Tea water, and alfo in the earth at feveral 
parts, of Daufhine \i% France, and in Lorraine ; and fometinaei 
it germinates on the/furfocc of the earth, according to Mon^ 
^»Aioted by Klrwsn. 

ToaAed 
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• * . 

roafted in tl;ie open air. This fait is often con- 
founded with the aphronitrum, or mild mi- 
lierai dkali ; 'and '^ leariied difpute once arole, 
which of thefe lalK'otiight with the greateft 
propriety to be called natron, Baurach veterum^ 
Jul fair ahiky or Epfpm fait, .whereas it might 
eafil}^! have been .dreaded by chemical experi- 
ments, if their qualities had been regarded, in 
preference to their figures or their native places. 






I •. . 



S E CT. 178^ (Additional) 



Cubic, br father quadr^nigular Nitre. Alkali 
miner ale nitratufri^ . Lat. nitre cubique^ French. 
f Nitre Je Sou(ie;o£ Morv^zuy 

• » 

This is the neutral fait which refults from 
the combination of rmneral alkali with nitrous 
acid. I;t has almoft all. the charafters of prif* 
matic or common nitre (Seft. 174), from which 
it only: differs on account of its bafe ; and takes 
its dauomination from the figure of its cryflals, 
which appear cubic. But it fhould be called 
quadragular nitre ; becaufe its cryftals are 
truly Rhomboidal, their obtufe angles being 
of about 100 degrees, and the acute ones of 
80. For \yant' of precifion in obferving this 
fmall difference, this nitre has been called 
cubic. 

A a a This 
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This fait rarely occurs, but where- marine 
plants putrify. According to Bowles, quoted 
by Kir wan, it is found native in Spain. 

1. Its fpecific gravity is =2*1 870, 

2. Expofed to the air, it is more alterable, 
and attradls moifture more powerfully than 
prifmatic nitre, 

3. A<:cording to Mongez,it requires only twice 
its weight of cold water to be diflblved : 
but Kir wan fays, that in the temperature 
of (Ixty degrees of Fahrenheit, three times 
its weight of water are fufBcient for its 
foliition. 

4. Expofed to the flame of the blow-pipe,^ 
it melts like common prifmatic nitre, and 
remains fixed on the metallic fpoon ; but 
if put 6n a piece of charcoal, takes flame 
by tjhe addition of its phlogifton, making 

. a kind of decrepitation. But, according to 
MongeZj 

5. Its flame is yellow^ inftead of the blue 
that is given by the prifmatic nitre in 
fimilar circumftances. 

6. According to Kirwan, the vegetable fixed 
alkali decompofes, it, without forming a 
vifible precipitate in its folution. 

7. Neither does the tartarous acid precipitate 
any thing from it. 

8. The vitriolic acid expels from it the m- 
trousi and forms Glauber's fait. 

9. With the marine acid, it forms aqua 
regia. 

10. 
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10. According to Kirwan, one hundrfid parts 
of quadrangular nitre, coritaiii 'about 29 
of nitrous actd^ 50, of minerail alkili, and 
21 of water. 



SECT. 179. (129.) 

Common Salt, or Sea-Salt. Alkali miner ale 

Jalitum. Sal commune^ Lat. Sel commun^ Sel 
de cuifine. French. 



» '•> 



This fait fhoots into cubical cryftals during 
the very evaporation; crackles in the fire, and 
attracts the humidity of the air [^J. 

•■ : ' :■ A 

• ' • • J . » 

\jai\ This is a perfe£i neutral fait, compofed of marine pr 
jnuriatic acid, faturated with mineral alkali* It has a faline 
but agreeable flavour. 

It requires about four times its weight of cold water to be 

. diflblved, and nearly the fame quantity of boiling water. 

Macq, But according to Kirwan, it only i^equires ;i,5 ijts 

weight of water to be diflblved in the temperature of fixty de 

grees of Fahrenheit. This fait always contains fome part 

, formed with a calcareous bafe ; and, in order to have it pure, 

it muft be diflblved in diftillcd water; then a. folution, of mir 

neral alkali is to be poured in it, until no white precipitation 

appears ;. then by filtrating and evaporating the folution, a 

. pure common fait is produced. M^.- 

Its. figure is perfeftly ci^bic, and fhofe hollow pyramids, pr 
, tremUs ^s the French call them, as well as.the parallelipi- 
^ pedes formed fome times in its criilallifation, confifl all . of :a 
quantify of fmall cubes difpofed in thofe forms« Macq. 

Its decrepitation on the fire^ which has beeii reckoned by fome . 
as a chara^teriflic of this fait, although the vitriolated tartar^ 

A a 3 . nitrons 
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j^. Rock fait, foffil fait." ISal montanum. Oc- 
curs in the form of folid ftrata ia the 
earth [3]. 

I. With 



nitrous lead^ and other falts, have the fame property, is owing 
chiefly to the water, and perhaps alfo to the air of its cryftal* 
lifation. Macquer, 

Its fpccific gravity 18 2 1 20. Kirwan. " * ■ 

The acid of tartar precipitates r^othing from it.. .\ , 

One hundred parts of common fait contain thirtynthrcc of 
real acid, fifty of mineral alkali, arid feven teen of- water. 

It is commonly found in fait water and fait fpringsf in the 
proportion of even thirty-fix per cent. • , ■ 

It is found alfo in coals^ and in beds of gypfum. Kirwan. 

This fait is inalterable by 6re, thoiagh itfufes, and becomes 
more opake: neycrthelefs a violent' fire with the free acceft of 
air, caufes it to evaporate in white flowers, which ftick to tho 
neighbouring bodies. Macquer. 

It is only decompofcd,as Macnuer affirms, by the vitrhKczsA 
nitrous acid ; and alfo by the hrMcic (or fedarive) fait of 
Sed. 165. But although nitre is decompofed very cafily by 
arfenic, this neutral marine fait is noways decompofed by the 
fame. See note ^ to Se»St. 170, conctiviingits deampofitionbj 
the calx of lead. According to Mongez, the fixed vegetable 
alkali, when caufiic, decompofes alfo this marine fait. 

It pr€fer\'e8 from corruption, almoft all forts of animal food 

much better for vie than any other fait, as it prcfcrvcs them 

. witliout dtflroying their tafte and qualities ; but when applied 

i-n too fmall a quantity, it then forwards their corruption. 

AfacQuer, 

[b] Of all natural falts, this is the mofl abundantly fur- 
niflicd by Nature in various parts of the world ; being found io 
large m^^lTes, ocLupying great tracks of land. It is generally 
formed in fVrata under thelurfacc of the,oarth, as in Hnngary» 
Mofcovy, Siberia^ Poland, Calabria, Kgypt, Ethiopia, and 
the Eaft Indies. In- England, the fait mines at Northwich arc 
in a high ground, and contain it in layers or flrata of varioui 
colours, of which the yellow and brown arc the mofb plenti- 
ful, as 1 have cbfcrvcd on. the fpot, which I vi&tcd in June 

1782. 
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!• With fcaly and irregular particles. Sal^ 

montanum, particuUs indeterminath. 
41. Grey, and 
b. White \c^\ thefe are the moft common, 

but the following are fcarc^r. 
C. Red. 
d» Blue, and 
€. Yellow, from Cracow in Poland, England, 

Salzberg, and Tirol. 
2. Cryilallized rock fait. Sal montanum 

cryjialliz^atuttu Sal gemma, 
a. Tranfparent, from Cracow in Poland [^/]. 

1782, in compady witk my worthy ^nd learned friend ^Ir 
Volta, profeflbr of Natural Phijofophy in the Uiiiverfity of 
Pavia, and well known by his jjreac abilities, and many dif- 
cov^ies in that branch of knowledge.. The mine into which 
wc defcended, was excavated in the form of a vail xJorae, or 
vault under ground, fupported by va/ious colutnns of the fait, 
that were purpofely left to fupport the incumbent weight. 
And, the work -men having lightjed a number of candles all 
round its -circumference, it furniflied us with the raoft agree- 
able and furprifing fight, w4iilft we were defcending. in ihe 
large tub, which fervcs to bring up the lumps that arc broken 
from the mine, &c. See the defcriptlan of tbi famous fait- 
mines of Wielkzka in Poland, by Mr. Berniajd in ihe yournal 
de Ph^que^ vol. 16. for 1780, pag. 459, in which the mira- 
culous tales concerning thofe fubterraneous habitations, vil- 
lages, and towns, are reduced to their proper magnitude and 
eftimate. The Editor. 

[c] From the Tranfilvanian and Hungarian falt-mincs. 
Brunnlch. 

[//] And alfo from Tranfilvania, Sometimes there are drops 
of water included in them. The vArious kinds of fait from 
the Polifli mines are defcribed by Dr.tSchober in the Ham^ 
burg Magazine. Thofe. of TraQfilvania, will appear in tjie 
next volume of the Dapifti Royal Society of Sciences, among 
my biftorical aa:ppnjt^f the mines o(thrrtcoi:ri:ry. Bti/nui'ch. 

A a 4 SECT. 
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SECT. 1 80. (130.) 

B. Sea- Salt. Sal marinum^ 

This fait is produced alfo fr6m fea-Waiter^ 
or from the water of falt-lakes, by evaparatioii 
in the fun, or by boiling. 

The feas contain this fait, thqugh more or 
lefs in different parts \e'\. In Siberia and Tar- 

•tary. 



f <r] The method of extra<^ng the fait from fea water, con- 
fifts in evaporating the water either by fire after it is put 6a 
large flat pans of lead, or by letting it cvaix>rate by the heat of 
the fun in hot climates. Several parcels of ^at ground nnder 
the mark of the high tides, and properly furrbunded by dikei^ 
are difpofcd, near the fea, into many compartments, the laft 
of which are well lined with clay, and properly beaten in an , 
even horizontal furface. So that when the fea-water is allowed 
to run into thefe, after it has partly evaporated in the former 
ones, the heat of the fun in a few hours evaporates it enough 
to cryftalize the fait, which falls to the bottom, and is drawn' 
out with a flat piece of board at the end of a pole, S^c. 

But in the cold climates, much labour and fuel may be 
fpared, by letting the fea water fland to freeze ; and after fe- 
parating the ice, which is only formed of the watery particles,^ 
the remaining brine contains a much larger quantity of fait, 
which may be veiy foon evaporated by fire. This method, 
as I have been informed by General Baur, has been already 
pra^Lifed with great fuccefs in Ruflia, and perhaps it is alfa 
now ufed in various other parts of the North, 

It is faid (vol. I. of Rome de I'iflc's CnJIalegraph^ pag. 375) 
that the fait water-in the Baltic-fea, contains one fixty-fourth 
part of its weight of fait ; that of the fea between England 
and Flanders, contains the 32th part; that of the coafts of 

Spain ^ 
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tary, there are lakes that contaui great quaa- 
titles of it [/]. 



SECT. 181. (131.) 
C. Spring Sea-Salt. Salfontanum [^]. 

Is produced by boilmgthewaterofthefountains 
near Halle in Germany, and other places [h]. 

Near the city of Lidkopiug, in the province 
of Weftergotland, and in the province of J)al, 



Spain, cfnc ounce in the pound; and that between the Tropics, 
one ounce and a half, tt ieven two ounces, viz. one eighth 
of the whole. From this may be feen the great advantage 

"of feparating the brine of the fea-water in cold climates, hy 
the above freezing method, before it be fet over the fire for 
evaporation. Editor, 

f/J ^^« ^^^c Yelton, beyond the River Volga, fupplies all 
Rulfiu with fait. See Philof. Tranf. vol. 77. and Forter*s In- 
trodudtion to Mineralogy, page 32, 

[gl Salt fountains are very cooin^on in various parts of 

. Europe, and elfewhere, fo that hardly any kingdom is abfo- 
iiitcly divefted of one or other of the kind. At leaft, we 
know that fuch fait fprings are found in Lorraine, Alfatia, 
Franche-Comtc, and Gafcony, Provinces of France; in the 
Palatinat of the Rhine, Spira, Heffe, and Lunebourg in Ger- 
many ; Halle in Saxcny ; in Oftrogothland, Weilmanland^ 
&c. &c, Monge%. 

[A] Thefe fait waters are evaporated, firft by raJfing the 
water into refervoirs, from whence^they are difperfed through 
troughs with holes, and fall down on heaps of thin branches 
of wood, in order to expoie a multiplicity of furfaces to evapo-* 

. ration by the action of the air in long galeries. The remaining 
brine is evaporated in large flat pans of lead, till the fait is 
formed, as was above faid ot the fca fait, 1h§ Editor* 

fait- 



562 KEUTRAL SALTS. Scft, 1 82. 

falt-fprings are found, but they contain very 
little fait : and fuch weak water is called Jolen 
by the Swedes [/]. 



SECT. 182. (139.) 

Borax \a\. 

This is a peculiar alcaline fait, which is fup- 
pofed to belong to the mineral kingdom, and 
cannot be otherwife defcribed, than that it is 

diflbluble in water, and vitrefcible ; 

that it is fixed in the fire ; aiid melts 

IP 



[/] This divifion of the natural common falts is generally 
adopted, and not without reafon, fince the tafte of all differs 
a little from one another, which depends on the lefs or 
greater mixture with heterogeneous fubftances. For out of 
the purcll of thefe falts, a little of an earthy fuhftancc may 
fiill be precipitated, which dilTolves in acids, and feems to be 
of a calcareous nature. How common fait is produced in the 
earth, and from whence the great ilore of it in the ocean is 
fupplied ? naturalids have laboured in conjecturing, but have' 
not proceeded farther. The jiuthor. 

\a\ This is an imperfect neutral fait, conjpofed of mineral 
alkali, nearly faturatcd with the ^or/?aV ^?c/W already defcribed 
in Sci^. 165. Its difcovery in Europe has been mentioned in 
Note a to that Sedion. It is faid alfo, that borax has been 
found in fome coal-pits of Saxony. This fadt is mentioned by 
Mr. Kin^'an; and Mr. Mongcz fays that it is found naturally 
formed and cryftallized on the bottom of the lake Nechal^ in 
the Scmbnl^ a province of the kingdom of Thibet ; in fome 
caverns in Perf.a, in tlie Mogul's empire; in the ifland of 

Ceylon 



Sed. iSl. NEUTRAL SALTS. 363 

to a glafs, which glafs is afterwards diflblublc 
in wiater [^j. 

Many- 



Ceylon as well as in the neighbourhood of Halberftadt in the 
Lower Saxony. 

When the Author publiihed this mineralogy, the fame ^n* 
cient aoubts continued to fubiiil, viz* whether borax was 
a factitious or natural fubflance; but finre the year 1772, when 
Mr. d'Engeflrom recieved from Mr. Grill Abrahamfon^ fome 
tinqal fent to Sweden in cryftalline form, as dug out of the 
earth in the kingdom of Thibet, where it is called pounxa^ my 
poun Sind houi poutty and the difcovcry of Mr. Hocffcr in the 
lagoons of Tufcany, mentioned in the note to Set^. 165 ; it is 
now beyond all doubt, that this neutral fait is a natural pro- 
duction, as Mr. Kirwan alTerts. 

It is rctnarkable, that near 40 years ago, doctor Hill, in hit 
notes to Theophra/lus^s Treatife on Stone Sy alTerted that borax 
was a fait made by evaporation of an ill-tafted and foul water, 
of which there were fpring» in Perfia, Mufcovy, and Tartary. 
But he was hardly believed, on account of the many bold and 
ground lefs ailertions, of which he had been found guilty in 
almoft all his numerous works. Mr. Beaume at Paris pre- 
tended to have dificovered the method of making the fedative 
fait (and of courfe the borax, which is a combination of thit 
ialt with mineral alkali) by a long maceration of greafy and 
earthy fubftances ; but nobody has yet been able to verify 
this fanciful difcovcry. Ihc Editor. 

\b'\ Borax, in the ftate in which it is naturally found, 

1. Requires about eighteen times its weight of water t6 
diflblve it, in the temperature of fixty degrees of Fahrcn* 
hcit, 

2. Its fpecific gravity ism 740. 

3. It« tafte is aftringcnt and ftyptic ; and 
4%. It ;effllorefccs when cxpofed to the air. 

5. It does not cffervefc^ with the mineral acids, except they 
be heated : and then but (tightly, 

6. When heated, it lofes four-tenths of its weight. 

7. If vitriolic acid be added to a folutiou of borax, the 
iirdaiive fait will bt feparated^ and fwim oa the furface 

la 
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Many experiments have been -made with i^, 
in order to difcover its origin and ^onftituent 
parts, of which an account is given in chemical 
books [c] ; and its following qualities are to be 
obferved. * ^ , 

!• It fwells and froths in the fire, as long as 
any humidity remains in it ; but melts af- 
terwards very eafily to a tranfparent glafs, 
which, as it has no attraction to the phlo- 
gifton, keeps itfelf in the form of a pearl 
on the charcoal^ when melted with the 
blowpipe* 

2. It 



rt*i 



in the form of white fcalcs (fee note b to page 31 6), The 
• filtrated liquor will, by erap^ration, yield Glauher^s filt 
Scft, 177, Kirwan, 

f r] . • The unrefined borax whidi is 

*lrroiigbt to Europe under the name of iincaly looks like foft 

'iozpj is fat, and covers er encrufls the borax-cryftaU. The 

fnine-xnailer Mr. Swab, who has had an opportunity of mak* 

ing experiments upon this t'trtcal^ has publifhed them tn the 

^Aftsof the Royal Academy of Sciences at Stockholm for 1756. 

'Hefkys^ that he has found in it a martial earth, and a fat 

fubftance, which, to fmell and other circumflances, comes 

]>eareft to a mineral fat : as likewise, that pure borax does 

»ot yield any hepor fulphuris, when united with a phlogiflon 

^and a vitriolic acid ; from which he concludes, that borax is 

' prepared from its own particular mineral Ihbftance. 

Frofeflbr Pott and Mr, d'Henouville have very carefully 
examined the refined borax; arid from their experin^nts, which 
have been publifhed, it is evident, that it is of a particular 
nature ; however, there remains to known for certain, iirom 
what it is prepared by the Indians ; for, if it is produced (took 
a mineral fubflance, as is very probable, there miifl exift other 
mixtures and compofitions, which are yet unknown ta the 
-learned world* -: 



"*»•■' ^pi* 
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2. It chibges' the fyrUp of vioktff iti to green ; 
and precipitates thefolufion 6f klt^um, and 
thit of metals, mkcle' with adds [^J^ " 

3. It unites with mineral acids '•••••♦ 
from which, (hoot very fine land fubtile 
hair-hke cryftils; called fal fidativum 
<Se<ft. 'i6^A ;;. ,. . , . . , .... This 
mixed witn litffiUs^ or fuccus heliotropil^ 



■ " ■ ■ i 



I have alfo fountTiri the //Wi7," fmall bits of leather, bones 
and f mall pe bbles, whence there is no certainty to be con- 
cluded on from its examination ; but, if it fliould happen^ 
that it is prepared from animal fubflances, it muft be allowed^ 
that nature ha3 formedr aii'alc;alin€ fait in the animal kingdom^ 
which anfwers to the fixefi ^id fait in the human uriaei callc^ 
fulfufibiU m'crpcofmicum^ and which has been firft; accuratelyr 
defcrib^d by Mr. Margrafi^ in the Memoirs of the, Academy* 
of Berlin. . ; 

. Some y^rs ago a report was propogated from Saxony^ that 
fomebody had there difcovered a fubftanceout of which boraac; 
couH be made, and alfo the art of preparing \ti but nothing 
more has ever tranfpired Unce^ than that the. author (hewecl 1% 
in fecret to his friends, and gave, a defcriptioii ;pf it, whtcli 
only was. intended to miilead them, if be really 4i<4 poiFefs thof 
art. The Author* 1 , 

[i\ One hundred partf g^f purified borax: cpataiH[ thirty-two 
of real boracic acid, fcventeen of mineral alkali, and forty-fcven 
of water ; but of the mineral alkali, only about five parts arc 
faturated ; and hence, in many cafes, borax a^s as an alkali* 
Kirwan. 

fiorax takes nearly an equal weight of acid (the boracic 
acid) before the alkaline properties intirely difappear. Bcrg^ 
Sciagr, 

From fome experiments lately made, I found that both tin* 
cal and purified borax, required twice their weight of fedative 
fait, (the boracic achi) to neutralize them perfe6lly, io that 
they would no longer change vegetable blues to a greea 
colour, ff^nh. ring» 

and 
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and .the fyrup ofvipkts, difcove^rs iijarks. 
of acidity [^]* / 

4. When it has-been "united with the. vitriolic 
acid and a phlogifton, no hepar Julphuris 
is produced. 

5. After being refined, . it/ihoots into irregu- 
lar figures : but the cryftals, which Jbrm 
themfclves after the' firft operation^ and 
are called borax^ confift of flat oflagonal 
prifms, flat at the extremities, aHd^with 
their angles cut off or truncated [J ]. , 



[e] Stt Sea. 165, 

[f\ Borax is itnported from the Eaji Indies to Europe, in 
a very impure (late, in the form of large fl^t hexangular, or 
irregular cryftals, of a dull white grecnilh colour, grcafy to 
the touch, or in fmall cryftals, cemented together, as it were 
by a rancid, yellowifli, oily fubftance, intermixed with marls, 
gravel, and other impurities.. In this flate, it is called r/&rjK/b- 
cdla or tincaL Kirwan. 

In all probability, thefe oily fubftances are purpofely mixed 
w.ith tincal by the Indians, to hinder its efflorefcence or de- 
claying, on bcihg expofcd to the air, and this feems to have^ 
Rirniihed themiilaken idea to Mr. Beaume for the pretended 
difcovery of making borax out of fat fubflances, as abov^ mtn* 
tioned^ at the end of note a. The Editor. 
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SEC. T. 183. (Additional.)' 

Mild mineral alkaly. Natron^ the Nitre of the 
ancients* Alkali minirale aeratum^ feu acido 
aereo faturatum. 

This neutral fait is si Combination of the 
mmeral alkaly with the aerial acid or fixed air. 
It is found plentifully in many places, particu-^ 
larly in Africa and Afia, eithei" concreted into 
cryftallizcd ftrata, or fallen to a powder; oi' 
efflorefcing on old brick walls ; or laftly, dif- 
folved in Iprings; It frequently originates from 
decompofed common fait. I am not ignorant 
that the acid of common fait adheres ftrongly 
to its bafis, fo as not to be expelled by fire; 
but perhaps the viciffitudes of the atmofphere 
afting for ages, may be more powerful. In 
immenfe plains covered over with this alkaly, 
fcarcely any common fait is found upon the 
furface, but the deeper you dig, the more it 
is contaminated by it, the common fait being 
yet undecompofed for want of accefs of air. 
Bergman Sciagn 

This is an imperfefl: neutral fait, ^id was 
formerly Qonfidered as a pure^ alkali, but the 
difcovery of the aerial acid (§ 167.) has ihewu 
the miftake. 

I. It hai^ nearly all the properties of mine- 
ral alkali ^ 1 70.) but with lefs e»ci:gy. 

^ a. The 
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2. The vegetable blue colours are turned 
* green by thi$ fait ; it efHorefces with acids; 

and has an urinous tafte^ , 
3* It is folubte m twice its weight of cold 

water, but if the water is hot, an equal 

weight Is fiiffioi^nt for its foiution. 
4* It ^oreA:e& when expofed to the adlion of 

the atmofphere. ... 

5* It fufes ealily on the fire, but without 

being decompofed. 

6. Facilitates the fufion of vitrifiable earths, 
: and produces ghfs more or lefs fine^ ac»- 

cording to their qualities. 

7. It is decompolable by lime and: ponderous 
/ earth, which attraft the aerial acid.. 

8. And alfb by the mineral acids ; but thefe 
expel the aerial acid of this lalt> by fei:&- 
ing its alkaline bafis,. MongezJ: 

Wallerius confounds ' thi& felt wjth the ji^ 
fhtonfirum of Sed:. 215. and calls it Halinitrum^ 
when it contains fome phlogiftQn. It is often 
confounded alfo with . the fal-peire d" houjfage 
of Seft. 1 74. and that of Se£l. 1 78. Mr. Kulbel, 
quoted by the fame Wallerius, fhowed that 
it exifts in fome Vegetable earths, and takes 
it to be the caufe of their fertility ; but this 
only can be on account of its combination 
with the oily parts of them, and forming a 
kind of foap, which is milcible ' with the wa- 
tery juices, the whole upon the principle al- 
ready ftated in Sed, 34, and more fiiUy treated 
of in Rozier's Di£lionaire d' jigrifulturf in 
Freach* ^%he Editor.. \ ' •, 

6 SECT. 
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Yitriolic animoniac. Alkali volatile vitriolatum. 



, This neutral fait was called fecret, fait of 
Glauber^ and is a combinatidn of the volatil 
Mkali, with vitriolic acidi It isfcarcely found 
^ny where, but in places where th^ phlogifti- 
cated fumes of vitrio'lfc acid arife from burning 
fulphur, and are absorbed in putrid places by 
ihe volatile alkaly [a\. Thus at Fahluri the 
acid vapour, from th6 roafted minerals, pro- 
duces this fait in the neceffafy-houfes. It i^ 
fcmetimes.ayb formed in the Craters of Vol- 
iarios. Bergman Set agr.'[l?\. 

u This 



X 



idA 



[^7] As volatile alkaly may be obtained in large cjuantitief 
rrom flit-coal j and prorfiiced by prbccfTes not dependant irpoa 
putrefa^jon, there is feafon to believe that the vitriQiic am. 
nioniac may be forriied in feveral ways not noticed by thif 
author. fVhhermi^ 

; [i] It is faid t6,have been foilnd in the tieighbOUrhood of 
Volcanos, particularly of Mount-yefuvius^ where, indeed, it 
might well b6 expected : yet its exiftence fcems dubious, fince 
Mr, Bergtnaii cbulu fcarce find any trace of it amorig the va- 
tiou« ipecimcns of falts from Vefuvius^ which he examined. 
The reaibn frobably is, that the vitriolic acid difcngagcd by 
the combuftion of fnlphur, is in a phlogifticated ftate : and 
i\\ its combiaation's in this ilate, are e:iiily decompofed by the 
marine acid, which plcnttfull/ occurs in Volcanos, 

B b It 
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1. This fait is of a friable texture, and haS 
an acrid and urinous tafte. 

2. Attradls the moifture of the atmofphere. 

3. Is very foluble in water, it fequiring only 
twice its weight of cold water, or an equal 
weight of boiling water, to be difJblved. 

4^ It becomes liquid on a moderate fire ; but 
if urged, 

jj. .It becomes red hot, and volatilizes. 

6. The nitrous and muriatic acid decompofe 

* this fait by feizingthe volatil alkali. But 

^.•Lime, ponderous earth, and pure fixed 
dkali, fet the volatil alkali free, and com- 
bihe with the vitriolic acid. 

8. According to Kir wan, one hundred parts 
of this fait contain about 42 of real vitriolic 
acid: 40 of volatil alkali ; and 18 of water. 

This vitriolic aimimoniac is eafily known ; for 
if quick-lime, or fixed alkali be thrown 
into its folution,' the fmell of the volatil 
alkali is perceived ; ^nd if this folution be 
poured into that of chalk or ponderous 
earth by the nitrous acid, a precipitate 
will appear* . . Kirwan. 



It is alfo faid to be found in the mineral lakes of Tufcany^ 
which is much more probable : aa the vitriolic acid when 
united to water, ealily parts with phlogifton, and recovers its 
luperiority over other acids. 

It is faid alfo, that this neutral fait is found on the furfacc 
of the earth m the neighbourhood of Turin, Kirwam 
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SECT. 18^. (Additional.) 



Nitrous Ammoniac. Alkali volatile tiitrMum. 



This IS a neutral fait, ^;Vhieli refults from the 
combihation of the nifrous acid, with the volatile 
i1kali» It. is frequently found in the mbther-^ . 
liquor of nitre. When mixed with a iixed 
alkali, the volatile betrays itfelf by its fmelh 

1. It is of a friable texture, of a fliarp bitter ; 
and of a nitraus, or cooling taft^. 

2. According to Mongez, it attra<^s the 
moifture of the atmol'phere; but Rome de 
Mi^e aflerts, that its cryftals are not deli- 
quefcent ; the experiment may be eaiily 
tried, and the truth afcertained. 

3. It is foluble in cold water ; but hdf the 
quantity of water, if boiling, is fufBcient for* 
diflblving it. 

4. It liquefies on the ^fire, and afterwards it 
becpmes dry. 

5. It detonates with a yellow flame, before it 
is red-hot : and what is peculiar to this 
fait, it needs not, like common nitre, the 
contaft of any combuftible matter for its 
detonation, frOni whence it appears that 
the volatile alkaly itfelf poflefs a great ihare 
of phlogifton. 

Bba 6. Its 
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6i Its component parts, viz. the nitrous acid 
and the volatile alkali, are not very inti- 
mately united : andofcourfe, -^ 

y. It is eafily decomposed by all the fubftancesr 
that have any affinity to either of them. 
Mongez. 

8. Mixed vdth the muriatic acid it makes 
aqua regta. 

9. One hundred parts of this neutral falty 
contain 46 of nitrous acid, 40 of volatile 
alkali ; and 1 4 of water, as Mr. Kirwan! 
thinks* 



SECT. 1^6. (1^2 2hd 141,) 



Kative fait ammoniac. Sal ammoniacum naturaJa 

The muriatic (or marhie) acid faturated 
with a volatile alkali. Actdutn falls communii 
alcall volatili jaturatum \a\. 

It 



[fl] This is a pcrfcft neutral fait, refulting from the com- 
bination of marine acid with volatile alkali* 
j« Its tafle is (liarp, acrid and urinous ; and it 

2. Has a peculiar property not found in any other fait, viz.' 

3. It is tough in a certain degree, being capable of a very 
fenfibfe flexibility, without breaking. 

4. It is folublc in water : and produces a great cold with ice/ 

5. According to Mr. Mongez, ^t requires fix times its 
weight of cold water to be diffolved f but boiling water 

diflblvet 
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It is of a yellowifli colour, ^nd is fublimed 
from the flaming crevices, or fire-fprings, (jld 
brunnarne) at Solfetara near Naples [^]. 



r/v 



diflblves an equal weight of thi? fait. According to 
Kirwan 3,5 times its weight of water at the temperature 
of fixty degrees, are fufficient for its folution. 
' (5. Is Very volatile in the fife. 

7. Lime, calcareous earth, and fixed alkali, decompofe this 
fait, by fetting free the volatile alkali : pn the contrary^ 

8, The yitrip^ic and nitrous acid feize the alkaline bafe,. 
and difengag^ the marine acid. 

g* Its fpccific gravity, accqrdiqg tq Kirwan, isgf|ii4ao. 

}o. It makes aqua regia when mixed with nitroq$ acjc), 

1 1 ^ This fait diifolves copper : and 

%%. Wholly evaporates, when l^id 0|i a hot iron. 
[^] If that hypotbefis could be proved true, which holds 
tbat yolcanos and fubterranean fires ^rife from ilates, formed 
from veg^(ah(es, animals, and the hu,n{iis c^er or mould, 
ffiixed together (See the Author*s note to Se6t. 403, ), the 
ofigin of the fal ammoniac at Solfatara would eafily be difco- 
ye red : fince we know that petrifadions difcover a prinoiple 
within them, which contains the fal urinofum, 7h^ Author . 

.^aimoiliacal fait \\ ^Ifo found efHorefcent on the furface of 
th^ earth, or adherent to rocks in a powdry form ; and fome* 
times as, hard a^ flones, in Perlvai and in the country of the 
|lal milks. JHongez* 

It is found native of different colours, grey, black, greec^ 
and red, in the neighbourhood of Volcano^, in the cavern^ 
or grottos of Pu%^uali^ and in the mineral lak^s of Tu/cany^ m 
ibme mountains of Tartary and Thiht , ai\d alfo in various 
^yi. Kirwan. 



Bbj 
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SECT. 187. (Additional) 

-- ■ ... 

^ejrated (or mild) volatll alkali. Alkali volatlh 

This neutral fait refults from the combine* 
tion of volatile alkali united to the aerial acid. 
Jt w^s formerly confidered as a pure alkali, l;^ut 
the difcovery of the aerial, acid {ox jix^d air^ 
has (hewn it to be a true neutral fait, though 
jmperfeft ; as it retains ftill all the properties 
of an alkaly, though In a weaker degree, on ac- 
count of its combiriatioa with the aerial acid, 
•which is itfelf the moft weak of all acids, and 
.pf courfe. other ftronger acids eafily diflodge it 
.from its bafe, and from various ammoniacal 
^alts. 

I. This imperfeft neutral fait has an urinous 

tafte, and a particular fmell, which is very 
. penetrating, thpugh lefs pungent jfhan'thp 

pure volatile alkali of Sc6l. 171: and in the 

fame maiiner, it turns, the blue vegetable 

juices green. Put it 
: 2. Effervjefces with pthcf scic^s ftronger than 

the aerial one, which the pure or cauftic 

volatil alcali does not* 

3. It fublimes very eafily with afmall degree 
of heat : 

4. And diflblves in twice its weight of cold 
water ; but in a lefler quantity, when this 
kft is bpiling hot. 
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5, It a£ls on metallic fubftauces^ chiefly on 
copper, with which a blue colour is pro- 
duced. 
. Recording to Bergrpan, this fait was found 
in a well in London (Phil. Tranf. for 
1767), at Frankrort on the.Mein, and at 
Lauchftadt. Mefl'. Hierne, Henkel, and 
Brandt, have found alfo this fait in the 
vegetable earth, in various kinds of Argill, 
and in fome ftony fubftanceS. Mr. Vozel 
found it alfo in lome of the incrufta-- 
tious at Qottiugen ; and Mr. Malouui in 
ii)mt acidulous waters of France.. Mongez^ 



SECT. 188. (Additidnal.) 



pbfervatipns on the preceding fqffil neutral 

' 4axis« . - w 

The four neutral falts already defcribed iii 
Seft. 176, i8a, 183, and 187, yiz. the Borax 
and the three aerated alkalis are called imferfeB.^ 
whilft the other neutral falts have acquired the 
name oi perfect ^ ' becaufc thcfe laft do not exhv* 
bit any of the diftinguifhing properties of their 
component parts. The three aerated alkalis 
have a very diftinft alkaline character, as they 
turn blue- vegetable juices green, though "riot 
of fo vivid a colour as the cauftic alkali does-: 
and the borax is capable of receiving almoft aa. 

B b 4 equal 
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equal quantity of its fedatiye acid, without lof^ 
iijg alj its alkaline properties. 

In general, thofe neutral falts qonfifting of 
fixed alkalies combinejl with ac;ds, are more 
faturated than thofe compofed of volatile Alkali^ 
called ammoniacal falts i or thofe called aerated^ 
which laft are only conapofed by the combina- 
tion of the aerial acidj united to any alkaline or 
earthy bafe. 

The aerated alkalis -are called alfo by the 
name of /w/A/ alkalis, becaufe they poffefsno 
longer that (harp corroding quality, which they 
exhibit when deprived of the aen'fl acid-ot fixed 
Mtr^ in which cafe tljey are ttrmti caiiftic alkalis^ 
as has been expl^ipejl in the note tp page 327/ 

Thefe aerated alkalis differ alfo from the 
caujlic ones, not only on account of the mild- 
nefs of their tafte, from ^yhich comes their epi- 
thet of mild alkalies^ but ?lfo by their property 
(6f eryftalllzing, (See N*" 4 and 5 of Sect. 167), 
and by their ffFervefdng with other acids, 
which e?:pel the aerial one^ the weakeft of all 
acids we knqws' 

There *are many other obfervatioris which 
Plight be properly made in this place, concern- 
ing the various properties and peculiar pheno^ 
mena pf neufral falts: bu|: as they would con- 
liderably augment the bulk of this Se6tion, 
the curlptrs reader is referred to the ample de- 
scriptions of th^na to be found ]n Macqiier's 
IHftionary,^ under the refpe£tive titles of Sels 
neutres^ coau:: ierrejire^ ana caujiic'ue^ &cq. 7he 

• '" THE 
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THE FOURTH ORDER. 



jEarthy Neutral Salts^ Sales medii Terrejlre [a]. 

SECT. 185. (124.) 

Calciareous earth coftiMned witli vitriolic 
jgicid. Vitriolated cajix. Selenite. Gypjum. See 
Scfl". 13. and following [^]. 

SECT. 






• r^] The compounds of earths and acids, \vhich pofTefs fo* 
JublTity as meqtioned, N*' 2 and Ng^e g to pag£ 10, are de- 
x:omf>ofed and precipitated by mild, but notby phlogiftictted 
alkalis. Berg, Sacrg^ § 57. 

[^J The gypfum, or plaftcr, is not only found diflblved iri 
various waters ; hut alfo, in many places, it forms immenfe 
itrata. It is placed by all mineralogies among the earths, whicji 
it greatly refembles ; but it rather belongs to the faline fub- 
ftances of the neutral kind, as appears by hi confticiient parts* 
\Vhen burnt, generates heat with water, but in a lefs degree 
than lime docs : (as was obferved in note n tq page 32). Berg, 

$ciag.^S9' 
This h\t has a particular tafte, neither bitter nor adrin* 

gerit, but earthy, when appHeS to tlie tohgue: and it is owing 
to it that fomc waters, chiefly from pumps and wells, arc call- 
ed hard ivnt^rs^ becaufc they lay hea\y On the llomach. 

It is inalterable whilft kept in a dry place : but on being 
cxpofcd to a moift air, it is much alterM, and fuffers a kiud 
of decompolition. 

When expofed to fire, {o as to lofe the water off its cryllal- 
lization, it aitumes a dead white colour. It 14 what we call 

^lajier 
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SECT. 190. (Additional.) 

' ' ' * . 

Nitre of Lime. Terrene nitre. Calx nlirata^ lat. 
Nitre Calcaire of Mr. Morveaiu 

* 

This earthy fait is fometimes found in water, 
but very fparingly. ' It is^ faid that the chalk 






fhfi^r of Paris (fee note n fo SjP^. 1 3.) : but if the fire if 
too flron^, it melts and vitrifies^ after lofing the vitriolic acid 
vith which it is faiurated. 

If put over a very hot iron, it becomes phofphoric. 

It is decompofed by fixed alkalis, which have a ilronger 
attraction to its calcareous baie. Alouz^'^* ' 

According to Kirwaiv, its foliition mixes uniformly with- 
fhte tiitrous and marine felenite (Se«St. igo and 191) ; but ia 
)>recipitable fiy fixed alkalis, mild or cauftic : and alfo by 
the facch;^rine acid, but not by the volatile cauflic alkali, 
T\'hich dillinguilhes it frojrn the Epfom fait of Se<5t. 196 ; and 
from Alum of Se6t. 200, and following. 

The pnoll famous quarries of Gypfum in Europe, are thofc 
of Montmartre near Paris. See journal de Phyftque for 1780, 
Xo\v\. 16. p. 289, and for 1782, vol. 19. p. 173. 

It is {<j\r.A :i!fo in the vegetable kingdom. Mr. Model 
found that the white fpots in the root of Rhubarb, are a fe- 
lenitical or gypieor.s earth {^Journal de (^hyf. vol. VI. p. 14.^ 

What is called foji'd flow (far'uie fnJjiU in French) gene- 
rally found in the fiflurcs of rock and gypfeous mountains, is 
very different from the agarjcus mhteralis of Sedl. 5. and from 
the lac hints of Sed. 130 : as it i^ a true g)'pfeous eaith already 
defcribcd in Se6l. 14. which, according to Mongez, is of a 
v/hite and fhining colour : though fomelimes it aflliines a red- 
difli or blueifli colour, on account of fome martial mixture. 

5V^ in Se^. 13. and follouuin^^ otker varktUs and pj cpet ties 
of the gypfcQUi earth. 

hills 
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hills in fome parts of France, become fponta- 
neoufly impregnated with nitrous acid, which 
may be wa{he4 out, ' and after a. certain time 
they will become impregnated with it again. 
Berg. Sciagr^ 

' . It is a combination of the nitrous aci4 with 
calcareous earth. 

1 . Is deliquefcent, and is foluble in twice 
its weight of cold waterjj or in an equal 
weight of boiling water. 

2, Its tafte is bitter. 

^. Is decompofed hy fixed alkalies, which 
form the cubic, or the prifmatic nitres of 
Se£t. 178 and 174. - 

4. But cauftic volatile alkali cannot decom- 
pofe it. 

5. It does not deflagrate in the fire ; yet 
paper moiftned with a fat u rated folution of 
it, crackles in burning, 

6. In a ftrong red heat, it lofes its acid. * 

7. Its folution does not trouble that of filver 
in nitrous acid. 

8. The vitriolic acid precipitates its bafis. 

9. As does likewife the acid of fugar. 

|o. One hundred parts of it contain, when 
well dried, about 33 of nitrous acid, 32 
of calcareous earthy and ^^ of water. - 
It ejcifts in old mortar, and in the mother 
liquor of nitre ; and alfo in the chalk rocks near 
Roche Guyofjy in France. Kirwan. 
^ This fait is found for the moft part of a 
reddifh colour; and Wallerius fays, that it 
has been found (^n the' wall|, of a fortrefs at 
Upfal. Editor. 

SECT.. 
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SECT, 191, (128.) 

m 
/ 

Muriatic chalk, or fixed fait ammoniac. Acidun^ 
Jalis communis terrd- calcarea Jaturatumj lat^ 
Muriate cakaire de Morveau. French. 

This fomewhat deliquefces, or attrafts the 
humidity of the air: It is found in the fea? 
water. See Se£i. 21, [a]^ 

s|:cT. 
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\a] It is with great impropriety that this fait has obtained 
the name of ammoniac, on account only of its being formed i(i 
the chemical laboratories, during tl^e decoaipofition of thfi; 
ammoniacal fait with lin^e, ii; the procefs for npaking the 
caufiic volatila alkali. In this cafe, the Muriatic acid unites to 
the calcareous bafis, while this lai^ gives its water to the vola- 
|ile alkali, which therefor^ pomes over in a fluid caudic flate ; 
but if chalk is employed infteadoflime, the volatile alkali re- 
ceives the aerial acid inftead of water, and comes over in a con- 
/ Crete form : in neither cafe, the new combination of calcare- 
ous earth with muriatic fait has any vqlatil alkalii to deferve 
themme of ammofiiacal/ali. Macqucr. 

1, This earthy fait has a faline and very difagreeablc bitter 
tafle. It is Aippofed to be the caufe of that bitteriief| 
V and naufcous tafte of fea-water# 

4. It fufes in the fire, ;ind becomes phofphorefccnt, after 
undergoing a ilrong heat* 

3. It becomes hard, io as to ftrikc fire witl^ flcel : 

4. It is then the phofphorus of Homberg : 

5« It is decompofable by ponderous earth, and fixed alkalis* 
0. And alfo by the vitriolic or nitrous acid, which expel the 

muriatic acid, to unite with the calcareous bads. Mongej^ 
7. Its lohitioii renders that of filveria the »/7r0J^/tfWi/ turbid^ 

ar the fame-' time thait • • 



Sc£l. Ipii EARTHY SALTS. 38 1 



S i: C T. 192. (Additiond.j 

.Abirdted chalk, Calx aetata^ 

AVhenever calcareous catth is over faturateci 
with the aerial acid^ it becomes a true earthy 
heutral fait : becomes folublfe 111 water : and 
has a flight purigeiit bitter tafte. It is comnioil- 
iy found diublved in waterai in confequence of 
. an excefs Of the aerial acid. Wheii this greatly 
abounds, the water is faid to be hard (cruda). 
By boiling or by evaporation, it depofits flreaks 
or crufls of calcareous matter. 

But when the calcareous earth is only fatu- 
rated with the aerial acidj without excefs^ it 
is not eafily foluble ; it is then the calcareous 
fpar of 5^; lO; and is properly referred to 
the clafs of earths; See the 4th and following 
Se£tions*^ 
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8. It makes nb change in that of nitrous felcnite. 
9» It obftinately retains its acM in a fed heat, 
10. One hundred parts of this earthy fait contain, when well 
dried, about 41 of naarine acid, 58 of calcareous eartii, 
and 20 of water, 
if. It is found iii mineral waters^ and in the fait works at 
Saltd}urg. Kirwari. 
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SECT. 1^3. (Adaitlon^l.) 

Vitriolated ponderous earth. Terra fohderofa 
'vitriolata. Barytes vitriolaia. 

This edf-thy falt^ known by the narhe of 
ponderous Jpar^ is a Cotoblnation of the ponde- 
rous earth defcribed in Se<S. 48. with the vi- 
triolic acid ; and has been already treated of 
In Sefl:. 50* 

N. B. The liitroiis ponderous earth, according 
to Bergman, has not yet been found, 
although it may perhaps exift fomewhere^ 
aixd of courfe be difcovered in Nature* 



SECT. 194: (Additional). 

Muriatic Barytes, Marine Baro-felenite. Barytes 

Salita. 

This earthy fait confifts of marine acid 
united to tlie ponderous earth. It is faid to 
have been found in fome mineral waters in 
Sweden i and may be khowli by its eafy pre- 
cipitabilicy with vitriolic acid ; and by the great 
infolubility and weight of this refulting com- 
pound, which is the true ponderous fpar of the 
preceding Se5:ion. 

SECT. 
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SECT. 194. (Additional) 

Aerated ponderoiis earth, ^arytes aerata^ 

,. This earthy neutral fait Wds fodnd lately by 
t)65lor Withering, in a mine at Alftonmore in 
the cbunty of Cumberland in England, as has 
been noticed .in Se£t, 49. where maybe feea 
a (hort account of its properties. The Doftor 
fays that it is very pure, and in a large mafs. 
This fubftance is a new acquifition to mi- 
neralogy, and may be turned to ufeful purpofes 
in chemiftry. He gave an account of it to 
the Royal Society of London, which was Jn- 
fti:ted in the Philofophital Tranfa6lioris for 
1784, part 2. page 293. 

1. It effervefces with acids, and melts with 
the blow pipe, though not very readily. 

2. In a melting furnace, it gave fome figns 
of fufion I but did not feel cauftic when 
applied to the tongue, nor had it loft its 
property of efferefcing with acids. 

3. But the precipitated 6arth from a faturated 
folution of it in the marine acid, by the 
mild vegetable or mineral alkali being 
burned, and thrown into water, gave it 
the properties of lime water, having an 
acrid tafte in a high degree : and a (ingle 
drop of it added to the folutions (tf vitrio- 

lated 
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lated falts, as th^ Glauber falt^ vitriolated 
tartar^ vitriolic ammoniac:^ alum^ Epfomfalt^ 
felenite^ occafioned immediately a pfecipi- 
, ration ; from whence it appears to be the 
nicejl tejl to difcover the vitriolic acid. By it 
the marine acid riiay alfo be eafily freed 
from any mixture of vitriolic icid, by. 
meiins of this calx of ponderous earth. 
Confult the faid paper of Dr. Withering^* 
infer ted in that volufne , of the Philofbphicaf 
Tranfadions, for a variety of iftgenioUs obfer-- 
vat ions on ponderous eSrth; and its different 
combinatiohs; 6cc. 

|S EG T; igs' 

Vitri^tated magnefia: Mdgnejia Vitiriolata. 

> 
This earthy neutral fait is called by the' 

Englifli Epfom fait. Sel d" Angleterre by the 

French ; and ^{ofel de Sedlitz^ de Seydjchut%i 

Jel amer. Jcl cathartique amer^ &c. 

Thcfe various names are given to it, eithet 

on recount of its properties, it being a very 

mild purgative ; or from the places where it is 

found, bciides many others as in the waters of 

.Egra^ of Creutzbourgj Obernentali Umea^ &cc. 

It has alfo been found native, mixed with 

common fait, and coally matter, germinating on 

fome free ftones in coal mines. See Kirwans 

Mineralogy^ p. jS^. . 

5 u It 
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1 1 It has a very bitter tafte. 

2. It is foluble in one part and a half of its 
Weight of cold water : but in hot water, a 
given^weight of it diffolves the double of 
this fait. 

3; It efflorefces when expofed to a dty at- 
mofpherej and is reduced to a white pow- 
der. 

4. Expofed to the fire it lofes the water of 
its cryftallizatidn, and is reduced into a 
friable mafs. 

5. This earthy fait is decompofcd by fixed 
and volatil alkalieSi 

6. Lime-water precipitates the magnefia 
from its folution, the calcareous earth of 
lime-water combining itfelf with the vi- 
triolic acid, and forming a felenite. N. B. 
By this teft the vitriolated magnefia is 
eafily diftinguifhed from the vitriolated 
mineral alkali, or Glauber'^s fait which it 
refembles, 

7. But crude chalk, or aerated calcareous 
earth, has ftot fuch an efFedt in the fame 
cafe : which ftiews how much the efficacy 
of this fubftance, viz. the calcareous earth, 
is diminifhed merely by its union with the* 
tierial acid. 

8. When urged by the flame with the blow^ 
pipe, it froths ; and may be melted by bet- 
ing repeatedly urged with that inftru- 
ment. 

10. With borax it efFervefces, and alfo whea 

burned with the microcofmic fait. 
Vol. I. C c ri. 
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1 1 . According to Bergman, one hundred 
weight of this fait contains only nineteen 
parts of pure magnefia, thirty-three of vir 
triolic acid : and forty-eight of water. But 

12, According to Kirwan, one hundred parts 
of it contain about twenty- four of real 
vitriolic acid, nineteen of magnefian earth, 
and fifty-feven of water. 



SECT. 197. (Additional) 



Nitrated Magnefia. Nitrous Epfom Salt. Mag^ 

nefia nltrata. 

This earthy fait is ufually found together 
with nitre. It is a combination of the nitrous 
acid with the magnefian earth. 

I • It has an acrid tafte, very bitter. 

2, Attracts the moifture .from, the ajtmof- 

phere, and deliquefces. 

^. Is very foluble in water. ' . 

- 

4. Is eafily decompofable by fire^, 

5. The ponderous and calcareous earths de- 
compofe it, and alfo the alkalies. 

6. On being urged by the blow-pipe, it fwells. 
up with fome noife, but does not detonate. 

7. If fatu rated folutions of nitrous felenite 
and of this fait be mixed, a precipitate will 
appear, but - 

8. Neirfier 



8. Neither Vitriolic acid, nor mild magn«fia 

will occafion any turbldnefs in its folution. 

p. One hundred parts of this fait contain 

about thirty^fix of real nitrous acid, 

twenty-feven of nfiagnefian earth, and 

thirty-feven of water. 

It exifts in old naortar, and is found alfo in 

the mother liquor of nitre. As lime-water de- 

compofes it, Mn de Morveau has indicated the 

ufe of this procefs, not only to compleat its- 

analyfis ; but alfo to feparate, in large quantities, 

and at a very cheap rate, the magnefian from 

the calcareous earth, as Mr, Mongez relates 

upon this fubjeiSL 



SECT. 1 98, (Additional.) 

Muriatic Magnefia. Magnefia Sail t a. 

This earthy fait is a combination of magne- 
iian earth with the muriatic acid. According 
to Bergman, it is found in the fea in greater 
plenty than any other fait, except the fea fait. 

1. It has a very bitter tafte: and being al- 
• ways mixed in the fea-water, it is the prin- 
cipal caufe of its bitternefs. 

2. It is very deliquefcent, and foluble in a 
fmall quantity of water. 

3. All the alkalies, even the cauftic volatil 
alkali, and lime, deCompofe it by precipi- 
tating its bafis. * 

C c :2 4. The 
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4* The Vitriolic, nitrous, aiid boracic acids 

expel the muriatic acid from the bafe of 

this neutral fait. 
5* Its folution does not trouble that of nitrous 

or marine feleniu : but 
6 s It caufes a cloud in the nitrous folution of 

filven 
7. The vitriolic acid throvsrs down no vifible 

precipitate from the folution of this neu* 

fral Salt. 
8^ It lofes its acid in a red heat. 



SEC T. 199. (Additional.) 
Aerated Magnefia. Magnefia aerata^ 

Common magnefia v^ith an excefs of aerial 
acid is a true neutral fait, like the aerated fele- 
nite of Sedt. 192: and becomes foluble in cold 
water. Otherwife it is fcarce foluble at allj 
and is then claffed among the earths. See SeiU 
53 and following. 

This neutral fait is decompofable by fire, by 
which its water and its acid are expelled : and 
it may become phofphoric. 

When urged by fire, it agglutinates a little : 
and fome pretended, that it melts. But by 
what appears in Note / to page 94, it mufl be 
in an impure ftate to vitrify at all. 

The three mineral acids, and the alkalis dif- 
folve this fait with efFervefcence, by expelling 
the aerial acid. 

SECT. 
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SECT. 200. (124.) 

Argillaceous earth combined with vitriolic 
acid. The Alum Kind. Alumina \a\. 

a. With a fmall quantity of clay, Acidum 
vitrioli argilld faturatum. Native or plu- 
mofe alum, Alumen nathumjive plumofum. 

Is 



\_a\ This fait is fometimes fpontaneoudy generated, by the 
decompofition of pyrites lodged in argillaceous fchifbus, and 
day. 

It is found in a fpring at Steckenitz in Bohemiai and elfe- 
where. Bergman. 

Mr Kirwan affirms on very good authorities that this ialt 
is found native in a few mineral fprings, though rarely ; in the 
aaineral takes of Tufcany ; alfo germinating on the fur face of 
free flooe or fhiflus in coal mines, or in Lavas near Volcanos s 
oft feveral rocks in the Archipelago ; on various parts of Hun- 
gary^ in the £«/?, Bohemia^ and Swlffirlandj though feldom 
pure. Native alum mixed with vitriolic ammoniac, is found 
cryftailized on the borders of the mineral Ukes of Tufcany ; 
and alfo in a capillary form near the lake of St. jlgnano^ and 
in the grotto of St. Germano. 

I. According to Kirwan, alum requires about 15 times its 
weight of water, to be diffolved in the temperature of 60 
degrees of Fahrenheitt But Beaume, quoted by Mongez, 
fays that it requires 18 times its weight of cold water, 
viz. that two pints^ or Uvres of cold water are required 
to melt 14 gros : from whence it appears, the neccffity 
of expreffing the degree of the thermometer in which 
fuch experiments are. made, to form a proper idea of 
them, a circumftajice which Mr. Kirwan is in general 
very careful of pointing out. The f^me Mr, Beaume 
adds, that boiling water diflblves more than half its 

C c 3 weight 
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Is found on decayed alum ores in very 

fmall quantities; and therefore, through 

- ignorance, the alabajirites and felenltes^ both 



weight of altira: but Profeflbr Bergrtan fajrs, tbst loo 
parts o^ cryflallized alum require, m a mean heat, 14.1:2 
of diiliiled water to be diflblved t and that of boiling wa-^ 
ter, only 75 are fufficient. 
a. Its fpeclfic Weight, according to Bergipan^ iszziojx ; 
but if tbc aerial acid contained in it ii ihcfudied^in the 
computation, it is but 231757. 

3. Its flavour is fweetifli, and remarkably afiringent. 

4. It fweli» and yifter« when«heatedon^he ^re, and-4eave6 a 
light-fpongeous fubflance of a dead white colour. In 
this M\t is called eakined alum ; lofes half its weight ; 

"^ and having l6ft the water of cryftallization, the vitriolio 
acid remains more contentrated, the tafle becomes more 
acrid, and exerts its corrofive properties iii a higher 
degree.^ 

5. It is precipitable by ?X\' alkali s^ and even by magnefia^ 
which diftingtiifhes its baiis from that'df Epfoiii-falt 
(of Se6t. 196) the argillaceous earth being abandoned 
by the vitriolic acid, and this laft uniting to the magne- 
fian earth, from whence it cjvidcntly appears, how ground-' 
lefs opinion of thoie is, who afferted thefe two earths to 
be identic. The precipitated argil retains flill nearly 
half its weight of the vitriolic acid to which it was 
united ; and is in reality an efnhryon alum. But by di- 
geftlng it in volatil alkali (becaufe its bafis would unite ^ 
to fixed alkalies) it may be properly purilicd. 

6. Its folution, like that of Epfom-falt (of Se6t. iq6), ren- 
* ders the nitrous fc>!utions either of filver, or chalk, turbid j 

but mixes uniformly with thoie of nitrous or mantle alum 
(of the following Se6l. 202) ; or of the vitriols of any 
metal, Thefe properties dillinguifh it fufficiently, as Mr. 
Kirwan expreffes himfelf. 

7. Accouding to the fame author, one hundred parts of alum 
contain about 24 of vitriolic acid ; 18 of argillaceous 
earthy and 58 of wat^r. 

of 
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- of which are found among moft of the 

* alum flates, are often fubftituted iti its 

(lead; as is^alfo fometimes the ajbejlus^ 

nOtwkhftanding the great difference there 

is between the alum and thefe, both in re- 

_^ard to their ufes and effefts [^]* 

i. With a greater quantity of pure clay, Ar-^ 
giUa pura acido vitrioliimbuta. White, alum 
ore, Minera aluminis alba. 

I • Indurated pale-red alum ore, Schijius alu-' 
minis Romanus. Is employed at Luminiy 
not far from Civita Veccbia in Italy, to 
make the pale -red alum called Roch 
Alum \c'\. This is, of all alum ores, the 
moft free from iron; and the reddifh earth 
which can be precipitated from it, does not 
(hew the leaft marks of any metallic fub- 
ftance \d\. 

r.With 



[A] The gypfa and afbefti, but more efpccially the latter^ 
have been ufed through ignorance, in moft countries, for 
plumofe native alum ; and the fort fold formerly in the (hopa 
for it, was a greenifli-white kind, from Germany, very rigid, 
but extremely brittle, and breaking into fpicnla or prickles, 
D. C. 

[c] This neutral fait is called fometimes Kochalum^ from an 
ancient city in Syria, called Rsccho, and now Edcjia^ where 
the moft early alum-manufadury was carried on ; but this 
name has been changed, through ignorance, into rock^alum^ as 
if it were naturely found in large maffes li^c Jlony rocks. Berg- 
man de hoftfe^, aluminis, 

[J] What is called Reman aium, hzs been confidered as the 
bcft fort ; it has a rofy ^coloured caft. It is manufaftured at 
Til/a near Civita f^ecchiaf and contains about ^Vf per centum 

C c 4 of 
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c. With a very large quautity of martial 
clay, which likewife, contains an inflam-* 
mable fubflancey Argilla martialis tt phh-^ 
giftica aa'do vHrioH mbuta^ Common alum 
pre, 

pf a rofe-co}oured ^arth, whofe nature ProfeiTor Bergipan diet 
not aicertain, ' ^1//, fays he, we know for certain^ that the good" 
ncfs f>f the alum does not depend up n it. Mr. de Moxreau fuf» 
pedft this colour to proceed from fome flight mixture of iron, 
Tha( froip the manufa^ure of Brunfwkk has the fnine colour, 
which feems to proceed ffpm thp mixture of Cobalt, which it 
has been difcovered to contain, both by ProfeiTor Bergman 
and Mr. Erxleben ; but it feems te have fome different pro-r 
perries from the Roman alum; and on my inquiring from 
Mr. Waugh, a capital Salter-druggifl in London, whether the 
rofy-coloured alum called Roman, was preferred by our ma-; 
nufa^lurers to the white alum, he aqfWered in the negative. 
Mr. Guftav Von Engeftrom, counfellor at the Board of Mines 
in Stockholm, to whom I am indebted for ray attachment tq 
mineralogic^l fubjedls, hnce I had the happineftf of his ac? 
quaintance when he vilited this country about twenty years 
ago, wrote to me in 1783, that lie has difcovered an eafy and 
infallible method for purifying alum from the fmalleft mix- 
ture of iron, which is a defideratum in the dying buiinefs, and 
very worthy of the attention of our manufadurefs. The 
fame gentleman has alfo difcovered a method of purifyingj 
falt-petre from any mixture of marine fait, which is a great 
acquifition for the manuf.idure of gun-powder ; he has be- 
fides fent me a fpecimen.of canvafs fo prepared, that it cannot 
take fire, a circumflance which p^^ight be of great advantage 
to prevent the decorations, in the play-houfes and other public 
places, from taking fire. He was then about to publifh a 
chemical work, the firft part of which treats of the refining of 
geld and filvcr ; but it being in the Swedifli language, I muft 
wait, with pod Englifli readers, for its tranflation into a more 
common idiom, to profit by the great kpowledge and ftill of 
this mofl able chcmift. The Editor. 

' Is 
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* 

Is commonly indurated and flaty, and 
is therefore generally called Alum-Slate, 
Schi/lus alumtnofus ater et brunefcens. 
It is found, 

I. With parallel plates, having a dull fur- 
lace, Schijlus lamdlofus iegularisy from An- 
/drarum in the province of Skone, Hunne- 
berg and Billingen in the province of Wei^ 
tergottland, Rodoen in the province of 
Jemtland, and the ifland of Oeland, &c.[f]. 

;?. Undulated and wedge-like, with a ftiinmg 
furface, Schijlus aluminofus undulatus et cu^ 
nfiformis fijjuris fplendentibus. 

This at the firft fight refembles pit-coal; 
it is found in great abundance in the parifti 
of Nas in Jemtland. 



>p««*i 



\e\ In England, the great alum works at Whitby, in York^ 
l^ire, are of this kind^ P» C. 



SECT. 



19^ £ABTAY 8ALT^ Sed. 20r« 






SECT. 201 . From the Auth(»'s Note to 

the preceding :Se€Hon,' 



i • « 
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Obfervations on Alufns^ 



The purity abovementioned in the laft Sec- 
tion ^. I. of the earth. of thd Roman or Roch 
alum, is rti^atit with the fame reftriftion as in 
general is tinderftobd by; that expfefljon : viz. 
that the heterogeneous particles are not very 
obvious, lior of any igreat confequence (ai]^ 

' The 



. [a'] Befides the numerous ufcs of this neutral fait in the 
materia meSica^ it is very adv an tageouily employed in various 
ceconomical ufes. When added to tallow, the candles made 
therewith are harder (fee this procefs at large in Bihliotheque 
Thyfico-cscononnque for 1782 at the word Bougies <rconomiques)» 
Wood fufEciently foaked in alum, docs not eafily take fire ; 
the fame is true of paper impregnated with it, which is fitter 
to keep gun-powder, as it alfo exchides moifture. Paper 
impregnated with alum, is ufeful in whitening Silver, and fiU 
vering brafs without heat. Alum mixed in milk, helps the 
feparation of its butter. If added in a very fmall quantity 
to turbid water, in a few minutes it renders it perfeftly 
limpid, without any bad tafte or quality : whilft the vitriolic 
acid does not precipitate lo foon, nor fo well, the opake earthy 
inixtures that renders it turbid, and gives to it a very fenfible 
acidity as I have often tried. It is ufed in making the pyro- 
phorus, in tanning, and many other manufactories, particu- 
larly in the art of dying, in which it is of the greateft and 
moil important ufe, by cjeanfing and opening the pores on 
the furface -of the fubftance to be dyed, rendering it fit for 

receiving 
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The phlogifton which is contained in the 
black alum flates, may perhaps during the cal- 
ciaatipn difpofe the iron to be more eafily dif- 
fblved ; and it may alfo occafion the black co- 
lour in fome of them, that even contain but very 

Httle 



receiving the colouring particles (by which the alum is gene- 
rally decompofed), and at the fame time making the colour 
fixed. Alum.conflitutes the bails of crayons, which generally, 
confift of the earth of alum, finely powdered and tinged for 
the purpofe. It is alfo employed in the preparation of Pruf- 
fian blue, &c, T'he Editor chiefly from Bergman, 

The greater part of this fait is fa6titious, being extracted 
from various ores, fuch as 

i. The fulpharated clay. This conftitutes the pureft of all 
aluminous ores, namely that of la Tolfa near Civita 
, Vecchia in Italy. It is white, compad, and as hard as 
indurated clay ; from whence it is called petra alumi* 
naris. It is taftelefs and mealy: one hundred parts of 
thi$ ore contains above forty oifulphur^ and fifty of clay, 
a fmall quantity of -fixed vegetable alkali, and a little 
iron. Bergman fays it contains forty-three of y«^/j>;^wr in 
one hundred, thirty-five of arglliy and twenty-two ofyj/i- 
ceous earth, This^ ore is firft torrefied to decompofe the 
fulphur^ whofe vitriolic acid reacts o;i the argil, and 
forms the alum. 
^, The pyritaceous clay, which is found at Schwemfal in 
Saxony, at the depth of ten or twelve feet. It is a black, 
and hard, but brittle fubftance, confiding of clay, pyrites 
and bitumen. It is expofed to the air for two years ; by 
which means the pyrites are decompofed, and the alum 
is formed. The alum ores of Hcffe and Liege are of 
this kind : but they are firft torrefied, which, according 
to my late worthy friend Mr. Jars, is a difadvantageous 
method. 
5. The Jhiftus aluminaris. This differs from that of Se£l. 
146, as it contains a variable proportion of petrol, and 
pyrites intimately mixed with it. When thefc lafl arc 
iu a very large (juaptity, this pre is Vejeded a$ contain- 
ing 
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little of iron, as . mojft likely in part of thoie 
from Nas mentioned Se£t. 200. c« z. 



« • 



/ 
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Aluminous foffil-woods are aftualiy employed 

for making alum in Bohemia and Hefle. Thefe 
earths may, or may not, contain iron; how- 
ever, they prevent, in thq former cafe, the 
phlogifton, together with the vitriolic acidi, 
from mineralizing all the iron, and making a 
marcafite of it, excepting here and there, in 
fome infignificant quantity, as in cracks, or 
when it meets with {ott^e heterogeneous bodies, 
as (hells, infe£ls, &c. in the faid earths. There 
is a remarkable progreflion from the black alum 



I* .« 



ing too much iron. Profcflbr Bergman vciy properly 
fuggefted, that by adding a proportion of clay, this ore 
may turn advantageoufly for producing alum. But if the 
petrol is confiderable, it muft be torrefied. The mine of 
Becket in Normandy^ and thofe of IVhiihy in Torkjhire^ 
are of this fpecies. 

4. Volcanic aluminous ore. Such is that of Solfaterra near 
Naples, It is in the form of a white falinc earth, after 
it has efflorefced in the air; or elfe it is in a flony form. 

5. Bituminous alum ore. Is callcdyA^Zp, and is in the form 
of a (liiflus, impregnated with fo much oily matter or 
bitumen, as to be inflammable. Is found in Sweden, and 
alfo in the coal mines at Whitehaven^ and eifewhere.- 

6. Alum might alfo be extracted from many fpccics of py- 
rites, but fo contaminated with iron, as fcarce to pay the 
cxpences of the operation. It may be alfo extracted 
from calamine, and pyritaceous fofiil woods : which lail 
are employed in fome aluminous works at Bohemia and 
Hefle, as the noble author aflerts. Editor chiefiyfrom 
firv^an^ 

flates. 



Scfl:t 20l# EARtHY SALTS. ^97 

flates to the pit-coal, in proportion as the quan- 
tity of the phlogifton encreafes, and the quan- 
tity of the earth decreafes (fuch as will be men- 
tioned in Se£t# 159 of the Author). It is the 
phlogifton which makes this alum flate capable 
of burning by itfelf, when it is once lighted; 
wherein it differs from the alum ores of Lumi- 
ni, which, in order to be brought to moulder, 
require the being expofed to the heat of the 
fun, and to be fprinkled with water : the for- 
mer has alfo within itfelf fufficient mztter to 
flame fpontaneoufly upon certain occasions, ac- 
cording to what the celebrated experiments^ of 
JLemery, and others, demonftrate, and from 
which caufe many volcanos and earthquakes 
may perhaps be deduced. The pulvis pyropho^ 
rus is alfo made of alum [^], intimately united 
with a phlogiftic fubftance; in the preparing 
of which, they ought care&illy to avoid that 



[A] Bergman fcems to affirm that alum, unlefs it has fome 
mixture of vegetable alkali, as the Roman alum has, is not fie 
for making the pyrophorus : but Morveau thinks that no al-> 
kali is required for its produ(Stion, and quotes various refi* 
dunms which are true pyrophori without containing any alum 
at all, as may be feen in the memoir of Prouft inferted in the 
fupplement of the Journal de Phyjique for 1 778, p. 432. Almoft 
«very fubftance which leaves,, after its decompofition, a coaly 
matter, (imply divided by an earth, or a metallic calx, poflefTcs 
the fame pyrophoric property. See the laft paper of my lare 
worthy friend Mr. Bewly, inferted in the fourtti volume of 
Dr. Prieftley's V9^x)l on different kindi of air ^ page 485, vvhero 
he fpeaks of Mr. ProulVs firft obfervalions on this ii;bjc6t of 
pyrophori. ^he Editor, 

any 
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any iron enters the mixture, becjiife the a€i4 
has too ftrong an attraftion to the iron, and 
cannot unite with the phlogifton alone, which, 
however, is quite neceffary in this opcrationt 
T'l^e Author^ - 



SECT. 202. (Additional.) 



Argillaceous earth faturated with muriatic acid^ 

Argilla Salita. 

Profeffor Bergman fays that the combina'- 
tions of the argillaceous earth with the nitrous^ 
muriatic and ^m<7/ acids had not yet been found 
naturally formed as far as he knew. But Dodor 
Withering affirms that he found the muriatic 
cr gill to exift in a confiderable quantity, in the 
Nevil Holt water ^ when he analyfed that mine- 
ral water about the year 1777^ and he adds 
that it is probably contained alfo in the Bally-- 
cajile water in Ireland. See the Note of the 
• Dod^^or to Seft. 67. of his tranflation of Berg- 
man's Sciagraphia. 



SECT.- 
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SECT. 303. (142.) 

Argillaceous earth mixed with volatil aliah\ 
Alcali minerale volatile argilla mixtum. 

Although this mixture is by no means a neutral 
Jalt^ this feems to be the place to treat of it ac^ 
cording to the order of jaline fubjlances adopted 
in this edition f^]. 

The greatefl: part of the clays contain a vo- 
latile alcali, which difcovers itfelf in the diftil- 
lation of the fpirit of fea-falt, &rc. [^]. 

ORDER 
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[tf] It was'oiit of refpeft for the Author, that I keep this 
fe^ioQ fcparate by itfelf, though the effential part of the con- 
tents have been inf«rted in its proper place, viz. in Sed. 171^ 
Note a. In fa6l it does not appear, that there is any real 
combination, or faturation of the volatil alkali with the argiU 
laceous earth, refembling tliat of the fame alkali with the ma- 
rine acid, which confti.tutes the ammoniacal fait of Se<^. 186 
aridong the neutral falts : but a fimple mixture, without the 
combination required to produce a third fubftance, with pe- 
culiar properties to itfelf. But having ranged the earthy neu* 
tral faits, according to their bafes by. the order they are put 
in the preceding Sections ; I apprehend that this SeiSlion, if 
inferted at all, ought to be iri this place. Editor. 

[^] Suppofing fame of the clays to be produced from the 
mould or humus'ater (Sed, 153.) it is not difficult to fee the 
reafoh of the prefence of this alcali in them ; but, though h 
would be both ufeful and curious to know all the changes of 
minerals, yet it is much better to take and employ them in 
' ' their 
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ORDER THE tlFT;H. 



Metallic Salts. Sd/e's ihedii MetalUcu 



SECT. 204. (Additional>. 

The native falts belonging to this dlvifiou, 
€nay be diftinguiflied by the phlogijiicated alkali^ 
which precipitates them all. The few which 
have faline properties, according to the defini- 
tion of falts already given (piage 10 and note ^,) 
ihall be mentioned here, referring the* reft to 
the mineralifed metals, as the born-Jilver (Luna 



thcJr pfefeiit ftate, than to lead the mind kito perplexities by 
examining the combinations of thefe things hy other meant 
than by what the eJLternal fenfes fhew, and by ratiooal expe« 
riments. 

A German author has lately aflerted, that metals, accord- 
ing to his experiments, have been found diifolved or minera- 
lifed by a volatile alcali; but, belides that fome fubjedts men- 
tioned by him ; for inflance, the SinopU^ or Red Chalk ; the 
Hungarian Gilben^ or Vein Stones ; and the Horn Silver ore ; 
do not (hew the leaft mark of it ; there is alfo wanted a de- 
, . fcription of the experiments he has made, and of the pheno- 
mena which have prefentcd themfelves to him, during the 
examination of the other ores which he has mentioned : for 
thefe reafons his opinion cannot yet be admitted. Thi 
Author. 

Cornea^ 
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Cornea^ or Argentum SalUutn) mentioned by the 
noble Author in his Seft. 134; the faline quick- 
filver or muriatic mercury . &c. Bergman i 
Seiagraphia^. 



SECT. 205. (i2i. i.) 

Vitriol of Copper. Blue Vitriol. Vitriolum Ve^ 
nertSj feu Cypriumi Cupprum Vitriolatum \a\. 

This is of a deep blue colour : and is found 
in all Ziment waters^ as they are called ; far in- 
ftance, at Neufohl in Hungary, in St. Johan*s^ 

mine 



». ■ '•f.— 



[a] This TCUtriaf iwetalfic fait is a' cdmbinatioh of the vi- 
friolic acid with copper. 

1. Its colour is blue:' and, beirfg fo'fig expoferf to the air, 
It degenefates into' a rufty yellow blue. 

2. Requires /oUr timei its' weight of wat6r, t64)e diflblved' 
in the temperature oifixty degrees of Fahrcnhtit. 

3. Its fpecific gravity is about 2236* 

4. One hundred ^2iVl% of this fait contain thiffy of vitriolic 
acid! twenty-fe\^en of coppef : and forty-three of water. 

5. Eighty parts of irotf pi'ecipitate one hundred of copper 
from a iblution of this fait,- if it does not contain a no« 
table excefs of acid. Kirv^fan* 

6. This fait has a harfh, fliptic, mctalFic taffe. 

7. If rubbed on' a w6t knife, or polilhed plate of iron; or if 
fuch a body be dipped into a folution of this fait, it will 
dlmoft immediately be coVefed with a cojpperous rcddilh* 
coat ; becaufe the acid, by its ftrottger attraAion to the 
iron, corrod<38 it, a^d leaves tht copper behind. 

Vot. I J> i 8. Fixed 
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' ■ . . . 

mine at Fahlun in the province of Dalarne, at 
Nya Kopparberget in Weftmanland', and the 
'copper-mines at Wicklow in Ireland, &c. It 
Is however fcldom perfectly free from an ad-^ 
mixture of iron and zink. 



8. Fixed alkaliei precipitate the copper from a folutipn of 
this fait, in the form of a blue powder, which on drying 
becomcS' greenifh ; but 

9. The precipitation by the yolatil alkali, is at firftoFa 
WhitiQi blue, and afterwards takes a fine deep blue co- 
lour. This together with the quality of N\ 7. difcovcrs 
its bafis : as its unifornfi mixture with other vitriolic falt» 
does its acid! In general the blue colour produced by* 
the volatil alkaJi is a chara^kcrtftifC of the prcfence of cop- 
per in any folution. 

to. It melts eafily on'the fire: lofes tts water of cryftalfiza- 
tion ; is reduced to a whitifli blue powder: and is at 
length almofl rntirely decompofed in a violet^t fire, the 
acid being feparated from its bafis. 
II. Urged by the flame of the blow;-pipe on a piece of char- 
coal, it froths at firft with noiie, giving a green flame^ 
and. the metallic particles' are often reduced to a filing 
globule of copper, leaving an irreg\ilariy figured fcoria. 
But with borax, the fcoria is diiTolved, and forms a green 
glafs, 
Thi&falt rarely occurs crylTallized: but is ofteir. found na- 
turally difiblved ?n water, in Hungary,, Sweden, and Ireland : 
from this water a blue vitriol i^ generally prepared. Tfiefc 
natural waters are called cementatoj-y or cementing ones. Ac^ 
cording to Monet, this concrete fait when found naturally 
formed, only proceeds from the evaporation of fuch waters. 

It is alio occaftonally ex,tra(Sled from fulphurated copper 
ores, after torre faction. "Jhe EditQr chiejiy f torn Kixvi 2^11 and 
Mongcz. 



SECT. 
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SECT. 206. (Additional;) 

Muriatic Copper, or Marine Salt of Copper, 

Cupprum Salitum. 

This fait has been found in Saxony y in the 
faiine of Johngeorgenjiadt. 

I • It is of a greenifh colour, and foliated tex* 
ture. 
' 2. It is moderately hard, 

3. Sometimes it is tranfparent, and cryftal- 
lized. 

It has been taken for a kind of mica : but 
Profeflbr Bergman found it to confift of Copper 
and marine acidy with a little argillaceous earth. 

Another fpecimen of a purer fort, was depo- 
fited in the Mufeum of Upfal. This is of a 
bluiih green colour, and friable. It efFervefced 
with nitrous acid, to which it gave a green co- 
lour : and, by adding a proper folution of filver, 
a Luna Cornea was formed, by which the pre- 
fence of the muriatic acid was afcertained, Edi^ 
tor from Kirwan and Bergman. 



Dd2 SECT. 
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SECT. 207. (l22. 1.) 

I m 



\ 

Martial Vitriol. Vitriol of Iron. Common 
greea Vitriol, or Coperas. Vitriolum martls 
JimpUx. Ftrrum Vitriolatum \a\. 

This Is the common green vitriol, which U 
naturally found diflblved in water, and is pro- 
duced 



f<?3 This metailic neutrat fate refnlts ffdm the combination 
of the vitriolic acid (^ '27*) ^i^^ >roB- 

I. It is of a greenifh colour when perfe^y aftj feCentljr 
ciyftalli^ed; but 

a, Efflorefccs by being expoied to the air, becomes yellow* 
ifli, and is covered with a kind of ru(l. Sometimes it be* 
comes vjhite by long (landing (fee the end of this note*) 

3. it requires fix times its weight of water, in the tempe- 
tatare of fixty degrees, to be diflblved. 

4. Has an aftringent harfh and acidulous taAc^» 

5. Expoied to a moderate heat, even to that of the fuft« 
iliine, it falls into an yellowiih powder ; but 

6. On being expofed to a fudden hear, h melts : and oa 
cooling, aifumes a whicifti brown colour. 

7. When ftrongiy urged by fire, it lofes its aeid, becomes of 
a dark red colour, and is then called colcothar^ a pdwder 
which is employed in polifhing metals ; and to which 
our artiils have applied the improper name of crofus 
martisy though this name only belongs to the yel/ozv pre- 
parations of the iron*calces, uied in pharmacy, and in 
enameling, &c. 

8. Pure fixed alkali precipitates the iron from its folution^ 
in deep green ilakes : the mild alkali, in a greenifli white 

colours 
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duced in abundance by decayed or caldtied mar* 
cafites. 

SECT. 



coloui;: pure voJati) a)kil>^ in {q deep a grecm tfvat it ap- 
pears black : but the mitd volacil alkali prectprtatea it in 
si grcyifli-grecn colour. 
9* AH vegetable aflringents, as the tiniJturc o ftea^ ptin* 
qaindty g»ies^ &c» precipitate the ittxi ui a black eolonr^. 
from whence they are ufed as tefts to diicover its pre* 
fence tn chemkal analyfes: and it n from this bfack pre- 
cipitate that the common writing-izik ia made^ being dir . 
luted it! water, and there lufpended by the Arabic or 
Senegal gums. Macquer adriles to add eight oiitnees of 
gails coariety powdered with three of green vitriol^ and^ 
as ini9ch of ^um mabtCy In two pints of cold water^ which 
is to be palled through a Eeve, after twenty- four hours 
ftandingy for ufe. The proportions I have long employ- 
cd, confi^ of eight ounces of gates broken into fmall 
pieces, with four ounces of green vitriol, equally divided 
into two pint bottles, or into a large one of leather, half. 
fiUed with water, which I leave hanging behind the door. 
of my^fttidy, to be ihaken by its motion. From the/e 
I Qccaiiot^ally fill the ink-ftand, adding to it two or 
three pinches of fine powdered gum-arabic j and putting 
in the bottle as much water as taken off, until the ink 
becomes fo paie as to require a fupply of frelli inaterialsw 

10. One hundred parts of this fait, recently ciyftallized, con* 
tain twenty of real vitriolic acid: twenty -five of iron: 
and fifty- five of water. 

11. Its acid is known by this: viz. that its folution nf^ixes 
without turbidity with the folutions of other ialts, that 
contain vitriolic acid, as Ef/om^ Sukmte^ viiri^aUd tar^ 

12. And the bafis of this metallic fait is known by the black 
colour, produced by the folution of vegetable aftringents^ 
as mentioned N 9* - 

43. Oil being urged by the flame thrown by the blofnr-pipc, 
it ofiers the lame phenomena as the vitriol of copper^ 
except that it does not colour the fiame* 

O d 3 Greea 
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SECT. 208. (Additional.) 

Aerated iron. Ferruffi aeratum. . 

. This metallic fait is a combination of the ae- 
rial acid (of Se£t. 167.) with iron: and is found 

in 



*' Green vitriol is frequently found native, either in coal n^ines, 
or in the cavities of pyritaceous mines, or adhering to their 
fcafibids in a flaladlitical form. It is found alfo in fmall rpund 
ibones, called ink-Jhnes^ of a white, red, grey, y^llaw, or 
black colour, which are almoft foluble in water, and cafitain 
«: portion of copper and zinc. Alfo fometimes iii fqr^ of 
ihiAus or ilaty pyritaceous flones. But the greateA part of 
that in ufe, is prepared by art, from the martial pyrites or 
ittundic, 

Martial pyrites is an iron ore, containing from on^-f|xth to 
one-third of y«//>A«r, from one- eighth to iive-eigbtb of '^o'» • 
^nd the remainder confifts of argiU 2ivyAJillex : the thr^ firft 
are intimately combined with each other, and the iron .if in a 
femiphlogifiicated flate. . . 

• z. It fkrikes fire with ileel, from whence it has its name* 

• 2. It is generally of a yellow or grey colour. 

3« Is of a globular or cubic ^ape, internally radiated s 
and fometimes is lamellar. 

4. Commonly is partly foluble in nttrous acta with effer- 
vefcence. 

5. Wich vitriolic acid it diflblves flowly, and forms ^llum. 

6. Detonates with nitre: and 

7. Is very infufible. 

8. Its fpecific gravity is from 3700 to 4912. 

Some pyrites inftead of argillaceous^ contain calcareous ear^b, 
Thefe are rommon in France, and their iron is in a dephlo- 
giilicated ftate. . 

Pyrites 

5 
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in the light-Chalibeate waters, where It is dif- 
folved by an excefs of this acld^ 



Pyrites are frequently found, in a ftalatatTical fhape : and 
often form the matter of petrifications. They are ^\(o found 
mixed and interfperfed tlwough almofl every ibrt of ftones, ex- 
cept granjts. 

Thofe of a^A2«^«/««j or ftriated texture contain lead /a/- 
phur: thofe of a lamellar, moft. Thete lail etHorefce diffi- 
cultly, if at all: and are laid to contain from twenty-five to 
thirty-five per cent oi fulpbur. 

Vitriol is fcM'med out of theie ftones, by expojing them a long 
tiroe to the adion of the air and moiflure : or by torrcfaBioii 
i|i open air, and fubfequent expoiition to its adlion, which ope- 
ration in fome cafes nauft be often repeated^ accoi ding to th^ 
proportion of their fulphur and tbe natiare of their earthy 
The calcareous pyrites are thole of which it is moft eafily 
formed, as they efflorefce the fooneft. 

Good pyrites properly treated, yield about two-thirds of 
their weight of vitriol. 

Vitriol i» alfp prepared from mineral waters that hold cop- 
per in folution, which is precipitated by iron, this folution of 
the iron if aftjerwards cryilallized, and always retains foms 
copper. 

In Huflgaty it h prepared from pyritaceous fliiflus ; and in 
maii)r places from a fpccies of calamine. The vitriol of Gof-* 
^Smt commonly contains a portion of zinc; as that of Hungary 
^^^^fixony does of copper. The Engliji ^nd French vitriols 
are purer; yet fometimes contain a fmall portion of alum. 

Turf and peat aie iometimes impregnated with vitriol : 
other earths alfo often contain vitriol and alum. This vitnot 
is fometimes found of a white colour^ on tfee borders of the 
Bfiineral Lakes of Tufcany. Even the artificial Englilh vitriol 
becopaes fometimes white after a great length of time, as I 
found this very day in a paper bag of it in fmall pieces, among 
the materials for making ink, which I had forgotten above 
thefc fix or eight years pall on a fhelf in my ftudy, "J he Editor 
chiefly from Kirwau. 

D d 4 Mr. 
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Mr. Lane, F. R.S. of London was the firft 
that difcovered in England the aflion of the 
aerial acid on iron, when the water \s impregr 
nated with that menftrum. The late Mr. 
Rouelle demon ftra ted the fame phenomenon in 
[prance, upon this and other metals. 

But the celebrated Profeflbr Bergnian feem^. 
to haye preceded them both, nearly about the 
fame timje, though neither had any Knpvyledge 
pf each other's difcoveries. 

** As far as I knpw (fays Pr. Bergman in 
?* his Treatife on Aerial acid J fixed air alone, in 
*' its elaftic ft^te, does not diflqlve, npr even 
*' corrojdes any mptal . . . but^ when upited wjtl^ 
?' water, it attapl^s fome of them.*' 

The great volatility of this acid is the caufe, 
i\'hy this neutral fait is not often fopnd. Fof 
the mere evaporation pf the ferrugineous mine- 
ral waters, in order tp analyse them, is fufficient 
to let loofe the aerial acid: fo that the iron 
which was fhere diflolved by its power, falls 
^own tp the bottom in the fprfn or a light ore, • 
which amounts to pearly -t-^-J-.ts- of the weight 
of the water: and, when frcfh, retains fo much 
phlogiftpu as tp pbey th$J rpagnct, as Bergman 
fays. 

'* Irpn fays the fame Profefior {de Analyji 
ff aquaruni^^ when barely faturated with aerial 
^' aciji, refufes to unite with water ; but ^\^y 
*' be taken up when this fubtile menftruum is 
>^ luperabundant in waten This fuperabundr 
^* ance adheres but {lightly, and therefore flit-s 
t^ off during eyaporatiou • f • a pellicle is found 

t* entire 
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^* entire (on the evaporating watef^, whea 
** formed by iron: and in this cafe is tinged 
^* with the different prifmj^tic colours . . . (,ac- 
^* cording) to the various degrees of tepuity, or 
^* various ftates of dephlogifticatipn in the (me-. 
^* tallic) particles," 



SECT. 209. (Additional.) 



Vitriol of Cobalt, vitrfolated Cobalt. Cohaltum 

vitriolatum. 

This metallic fait refults from the combina- 
tion of the vitriolic acid with cobalt. 

2. It is of a rpfy colour, when artificially 
made ; 

4. Efflorefces when exppfed to the a£tion of ' 
the atmofphere : and 

5. Takes then a greenifli colour mixed with a 
pale purple, or a IJias colour as the French 
call it. 

1. When found native, it is always in an ef- 
florefccnt ftate, from whence it arifes that, 
in this cafe, 

2. Its colour is greenifli, mixed with a grey 
tint : but 

6. It is difficultly foluble in water, and 
; 7. It3 folupQn is of 4 red colour. 

8. The 
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8, The phlogifticated alkali precipitates the 
cobalt from the folution of this fait, which 
- with borax gives an azure gl«fs. . 

By the above qualities, chiefly the rofy-coi 
lour of the folution of this neutral fait, its bails 
is fufficiently diftinguilhed. As to its acid, it is 
cafily known by the fame tefts, as thofe of the 
preceding vitriols. 

It is faid to be found native in fmall pieces, 
mixed with a greenifh efflovefcence in cobalt 
mines. Editor from Kirvan and Mongez. 

N. B. Halotricbitim^ Tricbltes or native alum, 
mixed with vitriol of cobalt will be treated of 
in Sedt. 221. 



SECT; 
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SECT. 2IO. (l22. 3.) 

Vitriol of Zink. Vitriolated Zink. White 
Vitriol. Zincum ' Vitriolatum. Vitriaium 
Zinci [^]. 

Is white and clear as alum : and is found 
at Ranimelfberg in the Hartz, as alfo in the 

rubbilh 



[a\ This middle metallic (alt refults from the combination 
pf vitriolic acid with zink. 

1 . Its colour is white. ^ 

2. Requires little more than twice its weight of water to 
diffolve it in the temperature of fixty degrees of Fahren- 
heit's thermometer: and depofits a greyifli yellow pow* 
der. 

3. Irs fpecific gravity is 2000. 
4* Its tafte is very ftyptic. 

5. It mixes qqiformly with vitriolic neutral falts. 

6. Precipitates nitrous or marine felenites from their folu- 
tions, by which its acid is afcertained. 

7. It is precipitable in a whitifh powder by alkalies, and 
earths : but 

8. Neither iron, copper, nor zink precipitate it : by this 
circumflance its bails is fufficieutly indicated. 

9. If it contains any other metallic principle, this may be 
precipitated by adding more zink to the folution ; ex- . 
cepting iron, which will of itfelf precipitate by cxpofure 
to the air, or boiling in an open veffel. 

10. One hundred parts of this metallic fait contain twenty- 
two, of vitriolic acid: twenty of zink, and fifty -eight of 
water* 

II. Uiged 
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rubbi(h at Stollgrafvan in Weftmanlaod, where 
the mock lead has decayed either fpantaneoufly, 
or after having been burat* 



ii* Urgedby fire, It lofes a £^ood part of its acid. 
12* Treated with the blow-pipe, it exhibits nearly the fiin& 
phenomena, as other metallic vitriols ; except only that 
the £ame is brilliant when the zinc is redtfced, and grives 
out white floes, caUcd ^:!ivers cf zinc» 
This neutral metallic fait is fometimes found native, mixed 
vtth vitriol of iron and in the form of white hairy cry flab, or 
in. a fl^a6titical form in the mines of Hungary^ Gojlaar : or 
as an efRore^ence on ores of zinc. 

It is alfo found diffolved in mineral waters, and generally 
vhh fome proportion of vitriols of iron and copper. 

Bergman fays, that this lalt is fome times produced by the 
decompolition oi pjcuda^alana^ or black jack-, but this rarely 
liappens, becaufe this fubilance doe^ not readJ^y decompc^ 
fpontaneoufly. Sciag. § 73. 

But that in common ufe is moflly prepared at Qoflaar^ 
Jirom an ore, which contains zlnc^ copper^ aqd kady minera- 
lised by fulpihury and a little iron. The copper is firft fepa- 
rat^d as much as poffible : the remainder after torrefa6tioii 
atnd diflillation, is thrown red-hot into water, and lixiviated. 
It is never free from iron. Editor from Kirwan aad Monies. 



SECT. 



Sfed* 21 !♦ METALLIC SALTS*^ 415 



SECT. an. (Additional,) 

Vitriolated Nickel, or Vitriol of Nickel. A^/V- 

coium Vitrklatum. 

This is a middle or neutral metallic fait, 
which refults from the combination of the vi-* 
triolic acid with Nickel. It exifts fometimes* 
in confequence of the decompofition of the ful- 
phureous ores of this femimetal. It is found 
native efflorelcing on Kupfer-nkkel: and gene- 
rally mixed with vitriol of iron. 

It is of a green colour, as well as its folution. 

It is precipitated by zinc ; but when joined 
with iron, this lall is not precipitated by the 
fame. 

Its origin is perhaps owing to the decompo- 
fition of the pyritaceous and fulphurous ore of 
Kupfer-nickel mentioned by Wailerius, p. 190 
of the fecond volume of his Mineralogy pub- 
liihed in 1778. This ore coiitains a great quan- 
tity of arfenic and fulphur, as well as cobalt, 
nickel and iron. And if it cornes to be decom- 
pofed in the bowek of the earth, it is natural to 
expe£l that the vitriolic acid of t\\t fulphur will 
attack the nickel and the iron, with which it 
will form neutral metallic falts. Editor from 
Mongez and Kirwan. 

SECT, 
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SECT. 212. (Additional.) 



Muriatic Manganefe. Manganejium Salitum, 

Mr. Hielm is thetonly p^erfon who has as yet 
found this middle fait, in fome mineral waters 
of Sweden. It is compofed by the conibina-^ 
tion of the regulus of Manganefe with muriatk 
&cid. 

1 . It is precipitated of a whitiih yellow co* 
lour, by the Pruflian [phlogifticaled] al- 
kali : and of a brownifh yellow, by the mi- 
neral alkali. 

2. It does not cryftallize, in any diftind^ 
form . 

3. It abftrafts the moifture of the air. 

4. To obtain its bafis free from iron, it muft 
be precipitated by the mineral alkali : re-^ 
diflolved in nitrous acid ; then calcined 
until this acid is expelled: and the refi*- 
duum is to be treated with diftilled vine*- 
gar, which will then take up only the 
manganefe* The Editor from Kirwan* 



SECT, 
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SECT. 213. (Additional.) 

Obfervatlons on the metallic Salts of the pre* 

ceding Se<Sl:ions. 

It has been already obferved Se£l. 172. aftet 
Macquer, that this kind -of falts are the leaft 
fatu rated of all neutral faltis : an(3 of courfe do 
not poffefs a perfect degree of neutralization. 

Thofe already mentioned fubfequent to Scft. 
204. are the only ones that have been found 
formed by nature, and on this account they are 
entitled to enter into a fyftem of Mineralogy. 

But many other metallic combinations with 
fome of the mineral falts, may be ftill difcover- 
ed, which miift be then added to thofe already 
known. Our very ingenious and profound che- 
mift Mr. Kirwan has already pointed out various 
methods of diftuiguiftiing fome of thefe falts 
which in all probability will be found, when 
mineralogical refearches fhall be purfued, with 
a due attention to the indifpenfable affiftance of 
chemiftry. The preparatory inftrudlions as laid, 
down by that eminent philofopher, may be feQii 
in various parts of his truly valuable Elements 
of Mineralogy, to which the reader is referred, 
as a book which the editor of this work ar- 
dently recommends to all fuch as are defirous 
of acquiring a real knowledge of thefe ufeful 
procefles. 

The 



41$ METALLIC SALTS# Sc€k. 21^ 

The fame phllofopher affirms (page 194) 
that the vitriols of rc/^^r, irony and zinc^ are ac- 
cording to our noble Author, frequently found 
mixed in waters pumped out of mines : that 
fome times all three zit found cryftallized in 
lumps of a yellow colour : and that Bergman 
-affirms the vitriol of Fahlun in Sweden to cot3f* 
tain all three. But thefe and other triple falts 
are to make the fubjefib of^he following Order* 
^be Editor. 
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ORDEk Ttt£ SIXTH* 



S E C T. 214. (Additional.) 

Triple Salts. Sales trtpticei. 

THE Neutfal falts hitherto enumerated 
are fuch as are compofed of two ingredients 
only ; but fometimes three or more are fo unit-*' 
ed as not to be feparated by cryftaUizationrf 
The vitriols that we are acquainted wijtli, are 
hardly ever pure, and two or three of them 
fometimes are joined togethcf'* 

Sometimes likewife it happens that neutral 
lalts join earthy ftlts, and earthy falts rrietallic 
ones. I generally diftinguifh compound falts 
according to the number of their principles, 
whether the fame acid be joined to feveral bafes^ 
or the fame bafe to different acids; or laftly^ 
whether feveral menftrua and feveral bifcis are 
joined together. Hence arife falts triple^ qua- 
druple, &c. which the diligence of after-^'times 
tnufl illuftrate. I fubjoin the mof^emarkable 
e3tan:ft)l@s of triple and quadruple native-faltii 
which have occurred to me» Bergk Sciag^ ^7S* 
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SECT. 215. (137.) Aphronitrum. 

Mineral Alkali with a fmall quantity of cal- 
careous earth. Alkali falls communis ^ terra 
calcarea parva portiottc combina^tum^ Aphro 
nitrum [a\. 

Whatever the noble Author fays of the Aphro- 
nitrum in his Se^. 137, feems to belong with 
gr^eater propriety to the calcareous nitre, combined 
with mineral alkali, Vifhick i^ in faM a try)Jle 
jr4t;» ^ni of cotirfe bdqngs tp. this order^ nptwkb- 
(landing thflt tlfe fam^ ba^s been, claffed ampn^ ih^ 
alkalies in %%Qt. xyo. [^]. lils ivqr^s. afi. the 
follonping. 



'' This 



[<7] The celebrated Wallerhis in the fecond votump, page 
46, of his Miaeralogjr, priated at Vienna in 1778^ calls this 
fait by the name of Aphronitrum : and recites the experiments 
of Cartheufer, who affert?, that, on throwing into its folut;ioa 
in water, a fixed mineral alkali, the calcareous earth was pre- 
cipitat;c;d : anjd.o.ix the QontvsLxyy th^t b^ the addition of oil of 
vitriol,, a nitxous acjd; \yas expelled^ a^d{ a. Claufier^s fait wa^ 
produced ; from w^hiph it is evident; that the aphronitrum is a 
triple fait ariling from the combination of the nitrous acid 
«vith calcareous earth, and mineral fixed alkali. 7he Eeiiton. 

[^] Thq f^me Profeflbr Wallenu> in pag^ 65 of tjis^t ©di* 
tion already quotctj ip the preceding Npte tf, fpeaks of three 
fpecies of Aphronitrupfi, viz. one that contains only a mixture 
of calcareous earth with fixed mineral alkali : this he affirms 
to be the aphronitrum of the antien^ : and adds in page 44, 
that it ought rather to be called aphronatron^ which feems to 
be a very proper rejnark ; fincc the fame Antiec^s gav^ the 

nane 



*« This is To ftrongly titiited with the cal- 

taWotW eirth, that the lattfer eh^eirS With it ihto 
the vety cryftals of the fait t fhtJtrgh by repbit- 
«d folutiohs the earth is by dlegrefes fepai-atM 
from it, and falls to the bftttofri aftei* fevety td- 
lutioti. 

It grows in forni of white ffftft Oh Walls, and 
under vaults ; and in places, where it cannot be 
wafhed away by the rain [c]. 

Wheii it contain* any confid^rable quantity of 
the calcareous earth, its cryftals become rhom- 
boidd) a figure which the calCafebllS ekrth 6ftch 
affumes itl Ihdotitig ittt<i ctiftals : but wki^fl It is 
purer, the Cryftals Ihoot into i prifriiatick figtire. 



Atttm of natron to the min^t-al alkali^ a^ was faid iti Ndtd a to 

pa^333* 

The fecond Aphronitrum mentioned by Wallefius, is the 

calcareous nitre of Se6t. 190; 

And the third is that netitral fait dfefcribed by Fr. Ildffm&h 
by the name of jlphrohitrum jenenfe^ into tvhofe compofltiOft 
the vitriolic acid enters ; it is a kind of Sal niirahile glauberi : 
and is with j;reat reafon cgnfouuded with it^ as is faid in the 
tCtt. The Editor. 

[f] From thefe w6rds of the Author it apptfart^ that this 
k not only a triple^ but a niuUiple fait ; as thefe pieces of old 
mortar covered with this white froft^ on antient walls, are the 
^6ry feftie from which the faltpetre-makers extraft the mo* 
fher^if^ater of nitre, after mixing therewith the v^getdbfc 
aififes^ to fuf-fiifli the alkaline b^fe to it. Mn Foitrcroy {i,f% \k 
hU feventeenth Le^lure that this mother-water contains not 
only niire^ but five other kinds of falt^ viz. the marine falt^ 
hitftuirindgnejia^ calcareoui-hiire^ magnejia'nitrata^ and catx" 
faHIU: iiy ^hith. iht Chyniifts 6f Dfjdh add'tti^ digejtive jftiH 
tjf ifiifius^ and in fome cafes variond ijiwMi Wfth* alialirii^ o*r 
earthy bafes. See Elemenstie Chymie di tAcad% de Dijon^ 
vok ll. p. I33, The Editor. 

E e a This 
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This is a cireumftance which neccflarily muft 
confufe thofe who know the falts only by their 
figure ; and fhews, at the fame time, how little 
certainty fuch external marks afibrd in a true 
diftinftion of things. 

This fait is very often confounded with the 
/al mirabile Glauber i. 



S E C T- 216. (Additional.) 

Common fait withmagnefia: or muriatic mi* 
neral alkali contaminated by muriatic mag* 
nefia* Alkali miner ale falitum^ magnefia ja^ 
lita inquinatum. 

. This is a compound of the common fait with 
muriatic magnefia : and by the expreffion con^ 
Hantinated {inquinatuni) of profeffor Bergman, al- 
ready explained in the Note to page 340, we 
may fuppofe that the magnefian fait is not in- 
timately united to the alkaline bafe. 

This triple fait is very deliquefcent, a qua- 
lity it owns to its integrant part the muriatic 
magnefia of Se£t. 198. For the pure muriatic 
alkali does not deliquefce : but this degree of 
purity is feldom found ; even in the native fof- 
iil ov fal gem of Seft. 179. In general all the 
earthy marine falts are very deliquefcent, as the 
muriatic chalk of Seft. 191; the muriatic barytes 
of Se£t. 1 94 ; and the muriatic magnefia of Sefl:. 
1 98, Editor from Bergman, Macquer, andMon'^ 
gez. 

SECT^ 
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SECT. 217. (133.) 

Mineral alkali with Succinous acid, and phlo- 
gifton. Amber^ Succinurh. 

See this fubftance among the Inflammables^ 
in Se^. 146 of the Author, viz. Seft. 234 of 
this edition. 



SECT. 218. (Additional) 

Vltriolated magnefia with vitriol of iron. Ep- 
fbm fait contaminated with Copperas. Mag^ 
ntfiaiVltrldata^ Vhriolo Martis in^uinata. 

This triple fait is found in ibme mineral wa- 
ters, according to Mr. Monet, in his Treatife 
on thefc waters. Berg. Sciag. ^ Tf. 



SECT. 219. (Additional.) 

Native-alum contaminated by Copperas. Vi- 
triolated argil with vitriol of Iron. Alumen 
nativum vitriolo martis coinquinatum. 

This triple fait is found in the aluminous 
(hiftus. It fometimes efflorefces in a feathery 
formt Perhaps this is the plumofe alum of the 

£03 antients. 



antients, Cartheufer, in his Elemens of Mine-^ 
ralogy quoted by Wallerius, reckons the plu-^ 
tnofe alum anjong the martial vit^iojlic fubftances, 
and calls it whih^ martial native vitriol^ affirm- 
ing that it is compofed of longitudinal fibres or 
fiWx^^ntSi, Wihich aoDCi fibxiblie aiid v^rj^ ck)& tso 
one another. He obftjnjes, 

1. Thaf *it ha? an acid ftyptiq. t^fte. , 

2. That ij^s folution is turiject inj:0 a black- 
purple, by that of galk. 

3. And that, with the alkaline falts, the co- 
lour is of an obfcure or deep green, which 
in both cafes becomes afterwards yellow : 
ancj it? trapfparencj difappear^, degofiting 
a martial precipitate. 

. Ehit a^, iq. fegyj^t, Mjiqedpoia, aacJ. MUp« 
is found 4 l^d^ of aajt^vie 4^^ alread;r lo^- 
tioneid (Seiflt* 2O0y p^ ^^s^^ which cjwiifts 
of ftrait fmall filaments of a whitifh colour, 
poi3b£ing the tafVe and^ c^hei? prqpertks of 
the- (impte alumf; there is no r^afen- to ooa-- 
found this c^rtl^y fahj which WaMferius calfe 
Trichites of Diofcorides^ with the triple fait of 
this Seftion. See Wallerius's Mineralogy, vol. IL 
page 32 oftheediUon,of\!],']%^ a-i^d t-he following 
Seft. 221 concerning the Trichites of Diofcorides. 
The Editor, from Berg, and Monger. 
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SECT. 220. (Additional.) 

Native alum, contaminated by Sulphur, -/fr- 
gilla vitriolata Sulphure inquiAatd. 

At the places about Wednefbury and Bilftotj, 
in Staffordfliire, where the coal pits are on fire, 
this fubftance fublimes to the furface; and may 
be collefted, in confiderable quantity, during dry 
or frofty weather. I cannot be certain that this 
is a true chemical union, but the eye cannot 
diftinguifli the parts. JPerhaps the fulphur vola-^ 
tilizes the alum: and fo becomes intimately 
mixed with it. The excels of vitriolic acid 
keeps it in a deliquefcent ftate. 

I believe a fimilar compound fujbftance fub- 
limes at the Solfaterra near Naples. Dr. fVi^ 
tbering. 



S E C T. ill. , (Additional.) 

Native Alum cohtaniihatcd by vitriolated Cobalt. 
Alumen nativum viiriolo Co&alti thquinatiim. 

In the mines of Herregrund and Idria this 
fait may be feen fhooting out into long flender 
filaments. Perhaps this is the trichites of the 
Greeks. 

I . Diffolved in water,^ it immediately betrays 
the prefence of vitriolic acid, upon the ad- 

£ 6 4 ditiou 
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dition of terra ponderofa falita (muriatic 
acid faturated with heavy earth.) 
2. By the addition of phlogiftics^tea alkali, a 
precipitate of cobalt is thrown down, 
which makes a blue glafs with borax, or 
microcofmic fait. Berg. Sciag. . 
Mj*. Mongez fays that, according to Ferber, 
Scopoli, and the Baron deDietrick, no traces of 
cobalt are found with the minerals of Idria : 
and that by the defcription qf the trichites given 
by Diofcorides, it appears to be the fame triple 
fait already defcribed in Seft. 219. So that, at- 
cording to Mongez, both the fufpicion of Berg- 
man in the prefent Sedlion, and the opinion of 
\yallerius above-mentioned (in the fame Seft. 
219.) who calls the plumoje alum of Sedl. 200. 
by this name of trichites^ moft neceffarily fall 
%o the ground. Editor. 

SECT. 222. (123.) 

Vitriol of copper with iron. Vitrklum ferrum 
et cuprum continens. Vitriolum cupri martiali 
contaminatum [^]. 

- This triple fait is of a blueifli green colour* 
Sometimes the blue predominates over the 
green : and fbmetimes this laft over the Blue. 
Berg. Sciag. § 80. 

[a] This is the vitriolum ferreo cuprcum cyaneum of Lin- 
naeus. Its colour varies, being fomctimes more or Icfs green; 
and fometimes more or lefs blue. It is found at Saltzberg and 
at Falhun. This vitriol is called vitriol of Hungary ^ bccaiife it 
\t found in the Hungarian wines, is of this kind. Monger. 

SECT. 
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SECT. 223. (123. 2.) 

Vitriol of copper, iron, and zinc. Vitriolutn 
cuprum ferrum et zincum continens^ Vitriolum^ 
cupri^ et martiali et zincino inquinatum \a\. 

This fait verges more to the blue, than to the 
green colour. It is made at Fahlun in Daiame, 
from the water which is pumped out of the 
copper-mines : in this water large criftals of 
vitriol are often ready formed. If this vitriol is 
dipped in water, anfd afterwards rubbed on clean 
iron, the copper does not precipitate from it. 



SECT* 224. (123. 4.) 

Vitriol of copper and zinc. Vitriolum cupreo^ 

ziriceum. 

This is the blue vitriol from Goflar [^]. 

SECT. 

[a'\ This quadruple fait is the vitriolum ferreO'%inceo*Cu* 
preum cyaneum of Linnzus. Its colour is of a blue incliniug to 
green. If rubbed on a polifhed furface of iron, the copper is 
not precipitated thereby, as it happens to the blue vitriol of 
Se£t. 205 ; which (hows that the vitriolic acid is pcrfedly fatu* 
rated, in this fait, by the three metallic bafes. Mongex. 

[^b] According to Mongez, this is the vitriolum ztnceO'Cu^ 
preum a^rf^eum of Linnaeus 105. 7. The fame author (Mr. 
Mongez) majces afeparate anidc of that conqpoond fait, men* 

tioned 
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SECT. 2*5. (i2j. |.) 



YitJ[iU>l of irwi and z«ic. Vitrioftim TAnco-fet' 



\-»'. 



This is the gfeei) vttriel from Goflfir iti the 



MtaMMfaa*i 



tiwied by WaHcfru* (Sp^b* ij t. c.) which coofifts atfo of a vi- 
triolated copper with vmc^hsiX whofe cryflals are of a imtrcd 
cotonr^ foiind lately, as Wallenus fays, in the Fahluh minea : 
and adds*, thkt the pabf-tifue c^foir of the^ ft^ f^ fhows the 
predominancy of the copper, by which it is neceffarily diftin- 
guiflied from the fecond, where the vitriol is over fatnrated 
(fur compose)* I do not know whether a greater quantity of cop- 
per or of zint, iir of bdtA, may ftirnifh* thrrfak with a red co- 
hur : but I fhould rather apprehend that it is owing to a pro- 
per quantity of iron in- a dephlogi/i'uated JiaUy which, has been 
overlooked in that compound, 8ee what has been fa'id of the 
colours of iron at page 81 of this volume. 

WaUerius refers alfo to this fame kind, another yelUwiJh 
fait found in liungafy, ^Vhich feems to be in tti^ fa'mecircurro- 
fbnces 2$ x^t preceding fait. Editor. 

\a'\ According to Mongez, this is the vitriolum zinceafer^ 
reumviri^ of Linnxws 105. 6. Its colour is of a palc-grcVrii 
caft* 



SECT^ 
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S E C T. 226. (123. 5.) 



Vitriol of Iron aiid NiekeL VttrhJum ferrum 

et mccalum iontinem^ 

This fait is of a 4eep green colour, and id 
contained in the ochre, or decayed parts, of the 
Nickell,, at the Cobalt-mines ofLos,. in the pro- 
vince of Helfingland [^]. 



^ 



ffl] Moflr part of the vitriols owe their formation to art : 
becaufe when fuch ores as contain £alphur^ are worked by 
^eans of fire, the phlogifton of the fulphur is by the Heat ex* 
peiled, leaving the acid behind, which,^ being let looie or freedg, 
is thereby enabled to attrad!: and unite with watery vapours^ 
diflblving' at the fame thne the metals; and it is thus that the 
vitriols are formed. Every fort of ore doea not comn^pnly 
decay or wither in a natural maimer , without being promoted 
by art; and this decaying or withering^ is mofUy pef forised 
in the open air; for which reafon no very great quantity of 
vitriol can be expetfl^ed in that way : for when any ore thus 
withers or decays , the dilTolved particks are by degrees ear* 
ried off by the rain,, and are at lail foood in a diilblved fiate 
in certain fprings or mineral waters- All fuch ores may there<^ 
fbre be called true vitribl ores, as con tarn irot^^ copper, zinc,i, 
and nickel mineralifed with fi^phur. The acid in thefe vitriols^ 
however, is not fo perfetStiy neutral ifed by the metals, as it ia 
by the ajkali in the true neutral iUts. the Author. 
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SECT, 227. (143.) 

Obfervations on Salts. 

The perfeft knowledge of thefe bodies muft 
be had from chemical books and praftical che- 
miftry, as it conftitutes the chief lubjeft of that 
fcienee [a\. From thence we likewife learn why 

the 



^ 



[«] Chemifts have given the chara^Sler of Saline to thofe 
fubftances, which are more or lefs, {i)Japidi {2) foluble in 
water; and {i) cr^allizable\ (4) that poflcfs the energy or 
power of attranion to combine with other bodies; and (5) 
that are incomhujiible* 

' The three firft qualities flow naturally from itit fourth; 
fince the mofiya/>/W fubftances are thofe which have'the great- 
t^ energy or power of atira^ion to combine with other bodies* 
When this power is of a higher degree, they are called caujiic 
and Mocorrojtve ; becaufe they a6t violently on our organs ancl 
othei' bodies, and deftroy their texture, in a fimilar manner as 
fire does, when in contaft with them. 

But when falls become faturated^ that is to fay when they 
riicct with a fufficicnt quantity of; a proper matter to prevent 
the exertion of their great energy^ they become mild. In get 
ceral, thefe two epithets, canjlic or tnild^ are applied to alka* 
line falls, when deprived o^^ ox faturated with, aerial acid: and 
when their corroftvenefs is lowered by being mixed with water, 
they are then faid to be diluted. 

In the fame manner, when falts poiTefs a lefs power of at- 
tra6lion,*fo asnot to corrode the texture of other bodies, pa^;- 
ticularly of our own-organs, they have accordingly a degree of 
iajle^ more or lefs remarkable to our fenfes ; and of courfe 
are called fctpid ; whofe varieties we diftinguifh by the words 
fxeet^four^ o'lttcr^ ofirin</^cni^ and other tCFras expfeffivc of the 
iqnfatipn they caiif-s on our palate^ 
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the acids are con{i4erecl as falts, though a cer^ 
tain figure neither is found, nor can reafonably 
be expected in them. We are farther taught^ 
that the angular figure, which is fuppofed to 

be 



But when this quality is fo feeble as not to be perceived at 
all, we call them injipid or taflelefs ; although by the pheno- 
mena of their combinations with other bodies, we are certain 
of their attractive power, or of their being really faline. 

It is iikewife owing to the power of attraction, that falts 
become fcluili in water. Thofe, between which and water, a 
greSiter energy of this power fobiifb, are called deliquefctnt ; 
becaufe the watery particles, which are difperfed in the at« 
mofphere, become attracted by them in preference to the aerial 
mafs, in which the laft were contained. But thofe falts which 
require the help of another force,/ fuch as that of gravity or 
heat, to bring them, to a nearer vicinity or contaCt between one 
another, fo as to facilitate the exertion of their fmall attrac- 
tion to the watery particles, are in faft foluble^ but not dcli^ 
qttefcentm 

It is owing alfo to .the power of attraction between the con- 
ftituent parts of falts, that they cryJialUze under various and 
variable forms. This happens when the watery particles in 
which they are kept in folution, are fucceflively reduced into 
vapour by virtue of their fuperior attraction to air, and to the 
furrounding bodies in contaCt with them. It is however i;e- 
quired for this purpofe that a certain flow procefs of time be 
allowed, in order that the faline particles may exert their 
mutual attract on according to their polar ity^ by which ex» 
preilive word is to be underftood that each faline particle 
is endued in one of its fides or ends, with a different degree 
of energy (or perhaps of repulfion) fo that it rather unites, 
when at liberty, with one of the fides of another fimilar par- 
ticle; fo as to form, by this particular agregation, a fymc- 
trical figure of a regular fhape, as will be mentioned in the fol- 
lowing Note. Thefc are indeed mcer conjectures upon a fub- 
jeCt, of which our own fenfes cannot bear the leaft tedinoony 
for our conviction. But it is eafily conceived, that thefe regu- 
lar (bapes may be difturbed by various circumflances, and we 

find 
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be eiTential to falts^ and by ltd varieties to mark 
cut their different fpecies, depends on an alcali^ 
earth, and metals, united with more or lefs wa- 
ter : for otherwife, the cryftah of alum and vi^ 

trioL 
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find this to be the cafe, with various falts, which are fufceptl- 
ble of different forms, although their conflituent parts be really 
the fame. 

But when the watery fluid, in which falts are diiToIved, hap- 
pens to be drived off by a coniiderable violence of heat, they 
for the mofl part affume no cryftalline form, but become a folitf 
inafs of a more or lefs granular texture, or of a glalTy appea- 
rance, according to the nature of their conflituent parts. 

Metals are in the fame cafe in regard to fire, as falts are to 
water : for when their particles are fet into motion by the in- 
troduflion of a large quantity of elementary fire^ as foon at 
this fubftance difperfes itfelf through the furrounding bodies, 
they become either a folid mafs without any particular cryilaU 
line ihape, if fuddenly abandoned ; or elfe they difpofe them- 
felves into fymmetrical forms, and affume a regular fbape, pro- 
vided they be allowed to cool flowly enough, fo that the partial 
attraction between^the fides or ends of their conflituent parts 
may be exerted. This evidently appears by the curious expe- 
riments of Mr. Mongcz, who produced this new kind of cry- 
fials from almofl all known metals, only by letting them coot 
after fufion, with a veiy flow gradation. 

As to the ^th charader of falts, viz. that of being Income 
hujiible bodieSy as Dr. CuUen and Mr. Fourcroy affert, it feems 
by far a more difficult matter to fettle : fince Dr^ PriefWey 
found volatil alkali to be partly inflammable^ and the fan>« 
has been further confirmed, as Mr. Fourcroy mentions in % 
Note, by Mr. Cornette, who affirms it to be very combuJiibUmr 
'Nor is it at all as yet demonftra ted what Mr. Fourcroy pre- 
tends, viz. that falts are compound fubflances, formed by the 
union of fome combuflible bodies with pure or dephlogiflicated 
air i from whence" he concludes, that thofe formerly cjjUed 
Jimplei^^iSy only deferve the name of primitive ^ as every on d 
df them is in fadt a true compound. But, although from the 
combufiion oijulphur^ phofphorus^ aaid arjenic^ acids of thefd 
denominations be produced^ no fimilar refults are found, as 

far 



